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| VISION 


TRENDS IN PUBLIC TRANSIT IMPROVEMENT PROGRAMS? 


- 


SUMMARY 


oom. classifying them into ; appropriate groupings and giving specific ex- | 
amples of each type of improvement. The efficiency of transit in the util- 
= of street space aS a means of moving persons in congested areas is 


as a reason for its inclusion by public the urban 


at 

_ Transit improvement programs cover a wide range and variety of projects 


the spectacular to the obscure, from the structural to the operational 


a ownership and other characteristics. They are served by a variety > aa 
transit vehicles chosen in each instance with av view to their proper 
a, tion to the volume of traffic to be moved, as viewed from both oo and 


on More than 1,000 of these transit operations perform their si 
communities of less than 50, 000 or in suburban area! 


I transit improvements may be classified as follows: 


: Note: Discussion open until May 1, 1960. To extend the closing aie one month, wa 
is a 
= part of the copyrighted Journal of the City Planning Division, Proceedings of the — 
American Society of Civil Engineers, Vol. 85, No. CP 3 2, December, 1959. 


at the 1959 ASCE Convention in n Cleveland, , Ohio. 
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2 = gers carried by 1.300 transit “entities” annually in some 70,000 vehicles are ae 
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traffic conditions 
Improved vehicles and facilities 
6. Improved financial stability _ 
Improved public relations| 


_ Rapid transit improvements embrace new subway, elevated and surface | 
- rapid transit lines and extensions thereof, modernization of existing facilities _ 
_ of these types, provision of more convenient access by pedestrians and mo- a * 
torists, provision of complementing local and feeder services, , and other 
th addition to the major projects to be discussed by speakers from Chicago, | 


Cleveland and Toronto, the following may be be of interest. 


In New York: ‘The $58,000,000 Street to link the 


ol _ with IND on the lower East side, which will add 2-1/2 aie | 
ae to Manhattan’s ‘subway system when completed in 1962 and 
_which will eliminate a major bottleneck and increase capa-— 
of the system for /Tush- hour movements to and from 


_ The integration of the former Rockaway Division of the — 


: Long Island Railroad with the New York City rapid transit 
system at a cost of $54,000,000, to serve 72,000 year- 
_ round residents and a summer population of ‘170, 000. 

3,500,000 passengers were carried in 1958. 

Qin The introduction of “cycled maintenance” of and 

signal equipment, t ‘to be extended to cover ¢ elevators, -esca- 
ath lators and turnstiles. - This system has inc reased passen- 
ger comfort, reduced delays, and will ill effect e economies in 


re revamping of maintenance organization and facilities 
to attain more efficient repair schedules, increase pro-— 


duction, and reduce costs. 


_ two major shops; improved car cleaning- methods, “machines: ab 


4 ‘ The new rapid transit cars and retirement 

other cars to the extent of 1,410 units ata costof 
aro A $145,000,000. The new cars have dynamic braking, im- yy, 

ae ‘ proved motors and controls, , improved draft gear, public 


a and trolley coaches to gain flexibility in operating, 1 more 
fluid lid traffic flow, and economies int maintenance conta. 
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The planned $21,000, 000 subway link, nearly a mile in ie 
length, paralleling the Boylston Street tube, and necessi- = 
oa tated by the travel requirements of the projected — Heil, 


proposed Scollay Square Federal-State-City Center, 
overload existing facilities. 


OA future plan to replace railroad commuter service to the 7 


South Shore with rapid transit, by rail or bus, at an esti- 
mated cost of 921,000,000 
» Philadelphia: ‘The he $5,0 000,000. 000 project involving three miles of track 
"construction in the North Broad Street subway, designed to 
_ give a faster express service between North Philadelphia 

The planned \fieere extension of the Broad Street ‘subway 

and rehabilitation of passenger stations at a cost ee 
$22,0 000, 000, including a park- ‘ride facilities. 


In Los the San Bay Area, South Jersey, Washington, 
C., and Baltimore - the possibilities of future rapid 
transit programs not yet defintely planned or approved. — 


‘Transit on Expressways 
In this category are the existing and railway operations | 
in | expressway malls, | , express buses in exclusive ti transit lanes, express buses 
in regular expressway lanes with provisions for passenger interchange off “ 
the expressway proper, non-stop express bus services on expressways, pro- } 
vision of convenient access by pedestrians an and motorists, provision of com- - 
plementing local and feeder services, and so on. ‘These projects are of con- 
siderable interest to the civil engineer, and of primary importance to the ois, = 
' taxpayer, at this time because of the Federal highway improvement program — 
for the National System of Interstate and Defense Highways and other seg- - ~ 
ments of the nation’s street and highway plant. For optimum balance and © 7 
best results in obtaining the most transportation per ¢ dollar invested in urban > re 
‘metropolitan areas, the planning approach ‘should be comprehensive 
- nature—embracing all forms of transportation and the need for parking facil- — 
: ities, and adequate provision should be made for t transit on expressways ah 
‘where its ‘presence would insure that balance. 
a -Today’s prime example of rail rapid transit on expressways | is the center 
mall operation on the Congress" Street expressway in in Chicago. 
* = Current examples of express motor bus service on expressways appear ei: 
in Research Report No. 28 recently issued by the Institute of Traffic and pce 
_ Transportation Engineering, University of California, covering operations in 
Atlanta, Chicago, Cleveland, Dallas, Detroit, Los Angeles, Pittsburgh, St. _ 
Louis, San Francisco and other areas. to 
; eet Additional express bus operations on expressways are in effect or ‘con- 
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The improvement of transit operations on sscinamiondis has been an 
continuous program everywhere for the three These 
q largely of the substitution of modern BCC. street cars for the earlier an 
models where rail operations seemed economically feasible for the life of bu: 
a fleet of new cars, or the substitution of trolley ‘coaches/ or motor buses _ othe 
for surface rail operations where physical and economic flexibility were re- ati 
quired. This process of modernization was interrupted by World War II due the 
e to the | shortage of equipment, tires and motor fuel, but resumed as soon = ] mi 


thereafter as possible. thee: these comparative figures: 


Sumber Per Cent Number Per Cent 


itution wa 
and improvements. The “sciences” of route cost analysis and 
_ ‘tranett vehicle selection were developed during this period. The smaller, 
faster vehicles gave opportunity for improved and faster travel 
time (where not offset by mounting traffic congestion). , The flexibility of the ; oi 
automotive vehicle made possible new routes and route extensions into grow- » = 
ing areas, with improved coverage of those areas of sufficient density to 


access. In Buffalo, downtown ‘routings have been improved, ‘andservices 
have been extended to new housing areas and shopping centers. | Sacramento 
has purchased new buses, increased route coverage of services by 15 per ae 


cent, and added new routes. . Portland, Ore. has established through routes, 
‘eliminated many transfers, and reduced the number of vehicles on downtown | 


Columbus, Ohio, has re- routings and extended 
- number of Lines, along with its program of new equipment purchases =" 
_ Richmond, Va. has improved headways and established new routes and ex- 
tensions to: shopping centers and housing developments. Dayton has raised 
Within the past decade, , and particularly the last half thereof, transit op- a 
erators have brought. forth many innovations and improvements in surface — 2 
operations. Some of these are: _ express/limited/local services on arterial 
streets in various combinations; park- ride services; courtesy parking 
services; stop and shop plan; ‘ride and shop services (including transit vali- 
da dation similar to “park and club bus services; 
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—— - operation in the Twin Cities completed in mid-1954 at a cost of $11,000,000 = 3 | 
g for 525 new diesel buses. | Economy in operations and flexibility in fitting in ) 
— with governmental plans for the area resulted. In Birmingham a $2,400,000 
-_ a ---: project involving the purchase of 100 new buses has permitted a program of “8 
| 
&g 
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_ ia In many cases, necessity has brought about the cooperation of police, traf- 


‘TRANSIT ‘TRENDS 


service; shoppers. services (including expresses); ; services 

cial events; direct routes to industrial, commercial or shopping centers, and 

_ Examples o of these surface transit improvements ‘may be found in many | 


cities. Cincinnati, Los Angeles and Nashville use the “ “club buses.” He — 


the transit rider. Birmingham, Baltimore and Cincinnati have been elimin- 
ating feeder services in favor of direct services from residential areas to jal. 
the central business district. Dallas in its changeover to buses, has done a . 
_ major rerouting job to conform to the pattern of street improvements, in- ae 
eluding ex extensions. _ Nashville has provided bus shelters in the central trans-— 
fera area. Toledo has simplified downtown operations with a ‘unique | — 
fare zone.” San Diego, Toledo, Richmond and Sacramento have increased 
their charter and special bus services substantially, 


valid Many of transit’s efforts to improve the speed and convenience of its sur- | 
face have been nullified in part through the congestion arising » 


ip and utilization of the private passenger "automobile. 


; fic and transit officials in attacking the problems of traffic congestion, and - 
in some notable instances improvement has resulted. Operators have sim- 
plified their downtown routings, and sought to reduce the number of transit 
stops. . Traffic .ficials have prohibited parking, standing or stopping on 
transit thoro. - ‘ares during peak hours in prevailing directions and provided © 
stricte: regu .on of commercial vehicle loading. Police have enforced 
4 traffic and parking regulations more rigidly. Bus ‘stops have been lengthened — 
: and better marked. ‘Traffic signal timing has been improved on transit ret 
stre is. Lanes have been reserved exclusively for the use of transit vehicles — 
at ce rtain times of day on important arteries with amanqeting results of bene-— 
fit to the transit rider and the motoring public. __ 
_ In several places where, emulating the pioneer example of Nashville, the — 
exclusive transit lane has been tested, there has followed an extension of the — 
program, either as a greater length of the initial street as in Rochester, o or. 7 
on additional traffic arteries as in Baltimore. Some of the c cities experimen-— 
ting with this have carefully measured the speeds of movement of transit i. 


test procedures AFTER the change to ascertain the improvement. 


In Baltimore, for instance, buses were speeded up on the average : about a 
20 per cent; “other traffic was speeded up by as much as 30 per cent. In 
ja reported results were much more startling at certain times of day. 


In Birmingham, an improvement of 20 per cent in vehicle speed has been a 
_ obtained in the afternoon rush hour. _ In Dallas, bus | speeds have increased 


up to 26 per cent, w! , with corresponding improvement in the speed of general — 
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Improved V Vehicles and Facilities pile 


Improvements to rapid transit cars and their equipment are constantly 
"being made as the result of both the individual and the combined efforts of = 
4% the operators, in cooperation with manufacturers s and suppliers. 9 oll q 
_ The medium for the exchange of ideas and experience in this field omens: y 
the companies is the Advisory Committee on Rail Cars of | the American : 
. Transit Association, which works cooperatively with Transit Research Cor- 


: _ _ The latter organization is currently engaged in the research, de- 


sign and development of trucks for high-speed rapid transit cars of various _ 
7 types. Several manufacturers of trucks, motors, controls, brakes and other 
components are participating with the operators in these efforts. 
In the motor bus field research and development have been continuing _ 
programs with the manufacturers of vehicles and their components. 


7 color, ‘teat end visibility, picture windows, wider aisles, extra leg room, a 
2 steps, etc., and the Advisory Committee on Motor Buses, which main- _ 
tains a set of periodically-revised “Urban Motor Bus Design Objectives” for 
the guidance of the manufacturers. These objectives cover every aspect sll , 
J Companies have generally kept abreast of the times, unless financially 4 
- handicapped, in improving their fleets through periodic purchases of these 
_ In the rapid transit field, in addition to the cities represented on this © ~— 
panel, York, Boston Philadelphia, have been or will be 
the market for new rail cars. The numbers of operators purchasing mi eet 7 
motor buses are too great to mention. 
_ Air conditioning has been installed on buses in several c cities, es, including — 
San Antonio, Dallas, Washington, Annapolis and St. Louis. Units have been 
developed by vehicle manufacturers for installation on new buses, and by "7 
P other manufacturers for installation in transit shops on vehicles already in 
service. Experimentation with this form of improvement in passenger com- 


= fort continues, | including preliminary tests of its possible application - in sub- - gg 


. Many companies have ‘installed short-wave radio communication systems 
7 giving two-way flow between the central dispatcher and mobile supervisory 
_units, trouble trucks, and company official cars. Some companies have in 
- stalled two-way radios in their individual buses, providing for constant com- 
munication between transit dispatchers and bus drivers. * Problems can be 
handled immediately; service interruptions are minimized and more prompt- 
ly corrected; schedule adherence becomes easier; information may be quick- a 


_ ly obtained for passengers. Lost articles and lost children may be readily ae 
- accounted for. Late night connections at transfer points can be assured. | 


_ Behind the scenes, and quite apart from p public | observation or conscious- | 
ness, are the facilities for maintaining the vehicular fleet and other property. 
Companies large and ‘small are engaged in ‘continuing programs of improve-_ 
_ ment to maintenance plant and equipment, and in increasing the effectiveness © 


of their maintenance programs. ‘Recent expenditures of ‘some > magnitude have 
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in Buffalo, the Twin Cities, Birmingham, Baltimore, Sacramento, 
Improved Financial 
‘Pee industry has waged a and rather successful battle 
against the adversities which have beset it in recent years. Caughtina _ 
- spiral of high | capital and material costs” and increasing labor charges, the 
companies have been forced to r: raise fares | not once but several times since 
This has discouraged riders—but not at rates of passenger loss _ 
"which have been characteristic of fare increases in less prosperous times. = 
The price of the transit ride has been rising along with rises in the prices of * : 
bread, milk and other household and aarti y necessities. So b ae the salaries © 
wages of transit riders. _ ay 
_ Every effort has been made to improve operating | efficiency and to render — 
as much service as possible per dollar of operating revenue. Despite these | 


= , the ratio of operating income to operating revenue for the industry — 


as a whole has ——— to less than 3 per cent as contrasted with nearly 15 | 
per cent 30 years ago. Between 1940 and 1957 operating revenues rose 88 
_ per cent, while operating | expenses, including depreciation, increased 111 per 


cent. ......1957’s industry earnings amounted to roughly but 1 percent ~~ 
on its investment~a hardly conducive of attracting new ‘capital fe 


The transit industry has been active in relief from burdensome 

taxes and special imposts, some of which are relics of the day when it was" 

a monopolistic and lucrative business. _ This program began in earnest some 
_ years ago when, in the first year, relief was granted in three instances. In 


_ the 12- ee years to mid- 1959, nearly 250 cases of tax relief have been re- 


recently been introduced in several state legislatures aimed at sustaining 

present, or granting additional, relief. 
_ There are many publicly-owned transit o operations : in the United States, 
including those serving New York, Chicago, Los Angeles, Detroit, Boston, _ 
_ Cleveland, San Francisco and Seattle. The trend towards outright public es 
ownership has been steady, but not accelerating. Many such proposals ar re 
. “made, but relatively few are put into effect in any calendar year. | ry ta 
= discovered, I think, that public ownership per se possesses no special __ 


magic, and is not necessarily the ultimate wamapeninrs to the financial and op- ain 


may be found in an intensive comparative ‘of the the 
_ four so-called transit “ ‘authorities” at New York, Chicago, Los Angeles and — i 
: Boston. The legislative experts, in making provisions to guide the authority * 
board me members, showed that they expected them still to be confronted with 
such problems as declining riding, payment of certain taxes, the requirement 
Bi of operating on a self-sustaining basis, necessity for further fare increases, 
and labor relations, including negotiation and arbitration of differences and 
+ ee In at least six recent instances the city “take-over” of transit facilities at 
- has been under a leasing arrangement, in which the former | “private manage- 
ment continues to operate the system for afee. Such arrangements —~* 
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Sein to result in savings in Federal excise taxes and, ‘possibly, oa 
is county and municipal taxes. A recent court decision in Michigan up- _ 
holds the legality of this expectation as it applies to state motor fuel levies 
7 = weight taxes. q Two of these lease-and-rental agreements in the far West a 
>= not worked out satisfactorily from a financial point of view, and recent | - 
attempts to secure voter approval of a subsidy — to assure con- i: ; 
-tinuation « of these systems was defeated. 
_ The use of a public subsidy for private trans transit operations appears to be — - 
on more prevalent in Canada than in the United States at the present time. Of 
_ the two or three cases in this country, one is functioning quietly | and smooth- 
ly, and apparently to the satisfaction of the city and the transit operator. al 
_ another case, perhaps the subsidy came too late. In fact, consideration for - 
_ the transit system came too late-after the city had engaged in an ae . 
program of public off-street parking in the downtown area which sapped — 
_ transit system of its financial vitality. _ The attitude of some private transit 
operators towards the acceptance of public subsidies has changed to this 
extent-they are now more willing to consider subsidization of those non mr 
_ compensatory services which are insisted upon by the regulatory authority — 
The economic and financial health of transit operations~ public or private— 
* is a matter of grave concern to the urban community, and should be looked _ 
2 into early and often. . Constructive steps should be taken to insure ‘the con- 
_ tinuing solvency of the enterprise. Otherwise, by the time the master plan | 
~ has been devised >d embracing the “optimum balance” of improved streets and 
7 highways, improved parking facilities and improved transit, the transit op- 
ration may have “di ared from th ne. 
‘The transit and its components have engaged for years in efforts 
to improve its relations with the gmeral, the riding, and the motoring public. 
- Such activities cover a wide range. Some are devoted to making it easier vt | 
for the public to use transit—information as to routing, schedules, travel 
_ times, locations of stops, etc. Others are devoted to educating the public © a. Ps 
transit- wise, including efforts to emphasize to transit personnel their 


cr 


pres stress in recent years on awakening the consciousness and the ine 
of other groups in the urban metropolitan area as to their “stake” in the — a . 

total transportation problem and transit’s place therein. Interestingly | enough, 
earlier efforts in this direction were promoted by transit. Today, | transit has 
2 - difficulty keeping up with the requests it receives to bring the story oie vy 
. merchant groups, planning groups, , advanced traffic engineering students and a 


In ‘its public 1 work, transit uses radio, 

television, newspaper space, ‘direct mail material, interior and exterior car 

cards, system maps, individual route maps and schedules, timetables posted 
“- bus stops, the Welcome Wagon service, etc. In San Diego, customer re- set ul 
_ lations round-table discussions for drivers are held regularly. One operator . 

Says “ best approach is improved employee rela- 
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TRANSIT TRENDS 


Many companies f feel that the improved r records in safety and acci 
oe which they have achieved are worthy of inclusion in this discus- 
_ sion. _ Most transit companies take great interest in, and participate in, the 

safety programs of the American Transit Association, and the National or 

Safety Council. Great studies have been made in an industry already distin- an 

uished for its safe o erations. 
‘Transit improvement programs having broad community impact cannot be 
- satisfactorily developed in a vacuum, or out of context with programs for _ 
_ improvement of urban transportation generally. In any urban area policies, | 
- plans and programs for such improvements should be considered “inthe — 
large” ~—embracing streets and highways and off-street as well 
Transit is an efficient means of 1 moving persons in urban areas areas— most 
efficient in terms of use of street space per person moved. It requires no > 
: parking space, which is a boon in congested areas. Thus, it merits consid- 
eration and a place in future city and urban transportation planning. The al 
need for its inclusion should be thoroughly explained to the public officials. 

gtudies improvement plans need to be clearly and publicly developed in 
studies of alternative solutions of the community’ s problem, so that an in- 
formed public may make its decisions wisely, leading to achieving the 

“optimum balance” in the total improvement program and giving the taxpayer a 
the most transportation for his money, 


_ One medium for accomplishing such comprehensive advance planning is 


a 


series of procedural manuals. These latter documents include one on 


produced the guide manual —“Better Transportation for Your City” and a ; 
_ “Standards, Warrants and Objectives for Transit Services and Facilities,” ‘ 


one on “Measurement of Transit Services,” and one covering “Standards for 
Street Facilities and Services. ” These aids may be obtained from Public | 
Administration Service, Chicago, , for a nominal cost. Thess cities and 


under the NCUT program are convinced that there will be be greater reliance a. 
public transit in the future in urban areas. 
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M. Hall,1 M. ASCE 


San Diego has has established a continuing urban transportation planning pro- — 
am, The concepts and administrative organization of this ‘metropolitan area 
ansportation study are described. Selected examples demonstrate the wide a 
range of factual approaches to a solution of transportation prob- 
lems. The importance of all levels of government - agencies concerned 


INTRODUCTION 
Who is responsible for transportation in 
The State — the County—the region or metropolitan area—the City? What 
4 
: partment of the City is responsible for urban transportation planning? _ 
-Planning—Engineering — —Public Works— —Management— —Police Traffic? 
Brew ree: is simple and clear. All levels of government and all departments 
and agencies concerned must do the job together. 
Recently the AMA-AASHO Joint Committee on Highways and the Urban Re Re- 
ene Committee of the Highway Research Board in cooperation — 
Syracuse University sponsored a National Conference on Highways and Urban — 
Development. The Sagamore Conference emphasized cooperation and 


‘dination of the urban and did much to the 


Note: Discussion open until May 1, i, 1960. To extend the closing date one month, a ee 


written request must be filed with the Executive Secretary, ASCE. Paper 2306 aa 
of the copyrighted Journal of the City Planning Division, Proceedings ofthe 
American Society of Civil Ne Vol. 85, No. cP 2, December, 1959, _ 
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In 1954 ‘the City of oon a decision to implement a program 
for the orderly accumulation of facts, and to coordinate the application of 
these facts toward the solution of growing urban transportation problems, — 
_ Following several meetings with political and public support leaders in the 
"metropolitan area which indicated widespread approval for an urban trans- 
- portation pro program, a series of conferences was held to develop a technical — 
approach to the program. Representatives of the Automotive Safety Founda- rv u 
_ tion, the Bureau of Public Roads, the California Division of Highways, the 
Automobile Club of Southern California, and the Institute of Transportation 
and Traffic Engineering of the University of California conferred during a 


_ two- -day period and put together the basic i ideas and and objectives: of the San -_ 


These guiding principles are: 
Urban transportation planning must be a continuing function of 


government rather than a one- -shot | approach. 
a Transportation problems of a metropolitan region have no jurisdic- 


_ tional boundaries, therefore any study must include the entire San _ 


es metropolitan area and all jurisdictions or agencies concerned _ 


3 3. The | study must concern itself with all types of transportation utiliz- 
“a ing streets and highways, transit, the terminal requirements, and | 
related functions such as administration, laws and 


aa ee perhaps most important, a small nucleus c coordinating staff 
; - should be created to work with and through the existing departments. 
Included in this concept was the outating departments 


bilities S of the yp erg must be maintained and their knowledge 


- 


trative organization, © . It was felt that if the technical people of the City a 
, be brought together, the sincere differences that might occur between 1 depart 7 

ments \ would be resolved. 
The lack of a formal metropolitan or regional government presented an- 
_ other challenge. _ How can seven individual cities, the County, the State Divi- 
: sion of Highways, a private transit system, and the U. S. Navy be formed into 
a ‘San is as follows. 


Manager’ s staff. Research Staff now consists of a Director, a 
Staff engineer, a a and a 1a secretary. 
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‘TRANSPORTATION 
pay 
_ Shortly after the formation of the Office of Transportation Research the 


! = of a new type of administrative organization was conceived. — This siden 


has resulted in one of our most interesting accomplishments—the organiza- a 
tion of an Advance Transportation Planning Team for the San Diego Metro- 4 
-politan Area. This team i: is composed of five people representing the City 

- =, Department, the City Highway Design Engineer, the City Traffic En- - 

gineer, County Planning Department, and the County Surveyor and Road 

missioner. These five technicians work together as a full time team in one ne 
office separate from. day - to- -day operations. ‘members of the team work 

_ under the guiding supervision of the Transportation Research Director, but — “a 
_ report directly to the department | heads of the City | and County whom they — 

represent. In this manner they act as liaison officer to the department heads 
keeping thems informed of what is going on in the Advance Transportation 

_ Planning ' Team and in 1 Transportation Research, and bringing to the Team and — 

to Transportation Research the data, knowledge, and day -to- day : activities of 

_ their respective departments, This procedure has the additional important — 

advantage of maintaining the proper balance between en operational problems a 

. and long- -range thinking. Its function is to serve as a two- -way street of com- 
Through the Advance ‘Transportation Planning ‘Team three elements of 
planning are brought together with an appreciation ofeach 
_other’s concepts and problems. As the City Team reaches a recommenda- _ 
tion concerning < a study or special assignment, | it is presented to a meeting _ 
of the City department heads. The department head has then an opportunity _ 

_to present his ideas through his representative and then has the further op- © 

portunity to discuss the problem with other r department heads concerned, We 


have found that the joint conclusions of the “competent technicians working to- — 


_ gether on the Team are impressive. 


ie 


= 


} 

7 _ From its inception the San Diego ‘Transportation study has s been based on mn - 


} 


mw premise that transportation isa ‘metropolitan a area . problem and must be : 
studied as such. To coordinate this metropolitan area study a Technical __ 
_ Coordinating Committee hi has s been organized and is composed of the ‘Planning © 
Directors, City Engineers and Traffic Engineers of the seven cities, the ry 
County, and the California Division of Highways working together on an in- | 

formal basis, Representatives of the San Diego Transit System, Navy, Traf- 
fe Division of the San Diego Police Department, and the Industrial tn 
and Urban Renewal Coordinator are also members of the Committee. This _ 


group has met once a month since May 1955 to review the progress of the a 


Study and to discuss general policy in an advisory y capacity. The Technical 
Coordinating Committee has substantially eliminated, at the technical level, _ 
the problems that often occur between a large central city and the small in- 


communities: nearby. ye common understanding and a of coop- 


i. As our transportation study dy has shifted from its its initial fact- soe > : 
hases to the it has become increasingly 
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formed a little over a year ago and consists of the Assistant City 
er as Chairman, the Director of Public Works- Water - Utilities and 
7 hg the City Engineer, the C City Planning D Director, and the Transportation 
Research Director who serves as Secretary. “This five man Executive 
aioe has provided the means for implementing the results of several sehen 
_ transportation planning studies, ‘a Further, it furnishes a means for focusing — 
attention on certain administrative problems and thereby finding early solu- 


_ tions to such problems, 
‘This Committee is organized on an informal basis. The District Engineer 
of the California Division of Highways, or the County Engineer, or the County 

Bt scans or Transit System official can be invited to attend at such times as 


& t is important to have their counsel on the Committee. — 
=. 
= During the s 
4 tion Study was developing, the National Committee on Urban ciedeiiaciaee , 
was formed, prepared procedural manuals to establish the uniform urban a 
transportation fact gathering procedures, and selected pilot cities to field test 
= the methods and procedures. San Diego was selected as one of the Pilot Cities 
in March 1956 and has undertaken to field test all the nine areas of the Na- 
tional Committee draft manual. A little over a year ago San Diego submitted | 
an extensive report on our work during the Pilot City program to the National : 


ie great c deal has been learned in the process of field testing these aheeeties 
_ Because San Diego had a year’s head start in getting our local organizatio : 
underway, we were able to make many contributions in the preparation 


these manuals through the process of reviewing the results of the practical 


ing a hacen | amount of factual data, » using this data in day-to-day operations, “ 


and most important, applying the data, techniques” and concepts that have been 
developed to long range urban transportation planning. 
_ The National Committee on Urban Transportation has published ; a Guide — 
Manual entitled, Better Transportation For Your City. ‘This outstanding 
7 ~ lication along with the series of procedural manuals presents the efforts of 
_ 175 leading people and is designed to help cities and metropolitan areasin 
: the solution of urban transportation problems, If our experience is ei: 
_ the guide and the manuals will be extremely useful to cities in all population — 
BB cht attempting to solve their transportation problems and to coordinate _ 
transportation planning activities with other and = 


‘Selected ted Examples of Transportation Planning 


The functioning of the administrative organization for a program of urban a 
planning is 3 illustrated by briefly describing five selected ex- 
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solution of transportation problems in a metropolitan area, 


"SAN DIEGO METROPOLITAN AREA TRANSPORTATION STUDY TIME STUDY - 1957 
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1e and Level of ame 


The quality of urban traffic service may well be aaa i three cri- 
teria: first, travel time in terms of a delay rate; second, safety in terms of 
an accident rate; and thirdly, economics—the cost and benefit of any given — 

— level of service. This latter may well be expanded to include the economic © 


relationships between transportation and the total economic balance of a re- 


_ Travel time studies have been completed on 346 miles of urban streets 
a highways. Figure 1 shows 273 miles of freeway, major, collector and — 
local streets studied during 1957. The San Diego Transit System has par- 
_ ticipated by conducting Transit Travel Time Studies ona number of r routes, 
These travel time studies have been related to the functional concept of ; 
‘street classification. This concept holds that a street system has two basic 
: purposes which are diametrically opposed, These basic purposes are to 
- move traffic and to provide access to abutting property. Our travel time ne 
_ Studies have developed levels of service in terms of speeds which are prac- 
= of attainment on the various geometric designs related to the different — 


functional classifications of streets and highways. _ Table 1 ‘shows | the level of 
- service our studies have developed for the various functional street classifi- 
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_ the existing level of service in San Diego in terms of — time tiiiniati 
_ radiating out from the Civic Center. This analysis clearly demonstrates that 
_ present traffic facilities enable the motorist to travel six miles farther in a 


north-south direction than in an east-west direction in 25 minutes. 


; __ The level of service concept also provides a tool to evaluate our future 


S- system plan. Figure 3 portrays the level of service that our planned ~ 
freeway system would provide for the “horizon year” in terms of the popula - 7 


tion included within radii enclosing one million and two million people. ‘The 
estimates of the City and County Planning Departments forecast a horizon a 
year population of 2.5 million for the metropolitan area. This assumes pres- 
* concepts of development will continue. This evaluation concept was de- a 


veloped based on the idea of the historical 30 minute city—travel time ul 
home to work 30 minutes or less. . tcant! 


OUTBOUND PEAK HOUR 
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The 1971 Highway Needs Study presented an ideal project to be undertaken ~ 
by the metropolitan area Technical Coordinating Committee. _Representa- 
tives of the Bureau of Public Roads and the Division of Highways at the State | 
f level came toa meeting of the Technical Coordinating Committee to present — 
requirements of the 1971 Highway Needs Study, 
The Committee undertook this study and, using uniform design standards, 
developed together a Freeway and Major Street System. The system was 
based on the land use and population estimates ‘developed by the several. plan - 
- ning agencies and the traffic estimates resulting from these planning con- _ 7 
= _ The street, highway, and freeway study system for the 50 500 square wm 


mile metropolitan area was in . turn coordinated with the Highway Needs ; Study — 
of the County of San Diego through t the County repeoseniative on the | Advance 
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‘Transportation Planning Team, Perhaps the degree of coordination achieved 


in the the 1971 ‘Highway } Needs Study can best be demonstrated by the fact Gat the 


identical system map for the Sa San n Diego metropolitan area, eS (aoe 


The 1971 Highway Needs § Study very ry naturally led into necessary ee 
for one ! of the outstanding pieces of highway legislation in California in recent — 


— Senate Concurrent Resolution No. 26 adopted by the 1957 legislature — 


required a state-wide study of the ultimate freeway and expressway system 7 _ 
the State of California and for | the connections thereto, 


the entire metropolitan area based on land use surveys and analysis of the _ a: 
holding capacity of the land. Planners further developed ‘population estimates 
_ for the horizon year as well as for intervening target years. 
Traffic Engineering and Research studies" 
These studies 
“* ii Origin-destination s studies of the ‘metropolitan area conducted d by the — 


2. Intensive study of two large residential sub -divisions made during the 


summer of 1956 by the City of San Diego. 
* A number of specific studies of industrial and ‘npanigndetel areas and 7 


_ During this period, City, County, and State Highway design engineers were bm 

_ studying the costs and practicality of alternate routes for freeways and aaa a 

é streets and highways within the 500 square mile study area, —t™ 

‘The California Division of Highways developed the traffic assignment pro a 

and the machine processing, using electronic computers, to produce 
traffic estimates on the study plan of freeways-expressways, major streets _ 
‘and highways. It is exciting to report that this assignment procedure used , 

traffic generation estimates based on land use characteristics and relation- 
ships and was distributed by gravitational formula based on the interrelation — 


tions. _ There were constant meetings and a division of work assignments - 
tween the major jurisdictions—State, County, and City of San Diego, 
As you know, a State- wide system of freeways has been developed by the Es, 
aa of Public Works of the State of California for submission to the c 
State Legislature. In San Diego, the traffic assignment was used to evaluate 
; = study plan, Based o on the traffic assignments to the initial study plan, a * ae 
slightly modified study was for SCR 26 


when aren skills were needed to assist in different phases of the opera-— 
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4 technical fields concerned in such an important long range study. 
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We are now upon ‘the assignment of the SCR. 26 Freeway 
Sytem for the horizon year —that year when the of the San Diego 


‘for the years when ihe population will 1.5 and 1,0 mi million 
people. This will facilitate the development of both a plan and program for 


the 1971 Highway Needs Study, our parking requirements were projected to 
(1971. Study of usage, duration, and occupancy—both street and off- -street 
were made, These studies were basically sampling studies to determine 

4 overall planning data for the central district of the City of San Diego Beat vias 
_ Figure 5 shows the historical parking supply data. Further, Figure 5— oni 
visually presents a summary of the estimated parking needs of 1971 for the ~ 
_ various areas of the central city. . The parking needs cost estimates ee 
- summarized in Table 2. it would a appear that the parking needs for the cen-_ 
“tral district of San Diego can be provided at an average repirennen of —_ 


is ears $1,000,000 a year over the 15 year period. 


“ESTIMATED NEEDS— 
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applied to specific and specific freeway location studies. 
_A recent example concerned the area of Encanto in San Diego. The problem | 
was: to determine of two principal freeway locations would best serve 


oh 
past several years, Additional subdivisions in the near future 
were indicated by tentative subdivision maps on file. Further studies Bes 
cluded the holding capacity of the land and location of existing and proposed ~ 
3 school and park sites. Based u upon 1 these studies planning forecasts and ee 
estimates of traffic generation were made. The generated traffic was then _ 


distributed over the various alternate systems. These studies were made for — qq - 


the horizon year. Then, through a new development. in the use of factors ; 
_which are “growth fractions” of the horizon year, we made estimates for the a 
traffic that would be expected for various target populations of the metropoli- - 
6 tan area, . The growth fraction technique -enables us to first determine a 
horizon year traffic estimates and then to back down the interzonal transfers ; 
a by using parameters such as population and land use. _ For the traffic experts 
_ it is emphasized that this technique eliminates the serious problems of the | 
; zero interchange and the infinite growth factor which have plagued traffic 


forecasting analysis forsolong, # # 


ss We were able to demonstrate through our traffic model the reorientation 
a of traffic flow. Fig. 6 shows four major traffic desire lines r radiating from 
Ls one traffic assignment zone in the Encanto Area for 1965—when the metro- | P 
_ politan area population would be 1.0 million. Fig. 7 shows the growth and a a 
orientation of the same four general traffic desire lines for a population of 
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1959 
is the horizon year. | We felt that this mathematical model of traffic orientation 


— 


or distribution was quite logical when it was borne in mind that the area to __ 
the southeast is today completely undeveloped, but in the horizon year would _ 
be expected to have a population in the neighborhood of 200,000. ‘The area to _ 
the east is developing rapidly now and the area to the northeast is largely — 
= Figure 9 summarizes the which clearly indicate several 


a freeway is not required in this area prior to 1965. 7 
2. A freeway is required in the vicinity of 1980 or when the eee 
population reaches approximately 1,500,000. 
3. A major street will adequately serve the the interim and aaa range needs 


in a direct east-west line. 


Engineering design and economic studies were conducted ‘to enable us us to 
i “calculate the costs and benefits likely to be expected from the principal al- ‘ 
; 7 ternate freeway locations, . Fig. | 10 demonstrates a method for calculating t= 


the economic breakpoint and thus the most economical traffic service location. > 
Line A plots the per cent (50%) the minor movement is of the total traffic in S 
line 1965. Lines B and C plot the same relation (32% and 17%) for 1980 and 
horizon year respectively. - Point I is the time and distance balance point be- _ 
tween the travel time savings of the minor movement and the adverse dis- | 
tance introduced on the Main Line. 7 The conclusion is reached that the loca- 7 


tion should serve the horizon year major movement if constructed any time : 
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ter 1970, since a 20-year amortization period is used, 


this and the: 
needed in the Encanto area today, \ would not be needed until nearly 1980, and , 

_ when needed would most economically be located on the southerly location, — 2 
a In addition to the answers furnished by the planning data, traffic forecasts, 

design and economic studies we developed a guiding tool for estimating how 
far in advance it was economically justifiable to acquire rights-of-way. Al- 
_ though preliminary, thi this ec economic ae rule type device has clearly indi- 


_—— location for the freeway, the necessary level of traffic service, the most 
economical service to traffic, and the minimum adverse effect on land and its 


an Diego metropolitan area. In addition, a large number of fact gathering 
a projects have been implemented on a continuing basis. ? Large quantities of _ 
factual data have been obtained and analyzed and are being applied in our ur- 
ban transportation planning studies, We have a soundly developed freeway 4 
- system which is currently being refined by additional study and analysis. It 4 
is felt that we have an adequate estimate of the parking needs for for the oie 


district of the of San Diego. 
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However, it is that we are stewing o be able to > integrate and 
balance the total land transportation system of highways, major streets, 
minal facilities of all kinds, transit and trucking. A balanced phase age 3 


For instance in San Diego, 35% of our hour people entering and 
§ the « central district are moved by transit. Think if you will for just a moment — 

what this would mean if we had to move an additional 10,000 people in approxi-- ; 

_ mately € 6,700 cars on the existing street and freeway system in the peak hour. | 
_ We are searching for a means of studying the economic balance of the :* “oe 
total in to the level of service in terms of 
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ig 
Lars - ‘town area we can expect high per cent of transit use, whereas the outlying © —— 
areas in the horizontally developed region such as San Diego a minimum 
a0 q ea transit use can be expected. This does not mean that transit is unimportant a. 
q 


The importance of achieving a balanced transportation system empha- 


lars. In addition to that we have estimated that the private vehicle terminal — 
facilities of the downtown area of San Diego will require the investment of an- 
other 15 million dollars. There is a real need to study these costs in rela-— s 
tion to the cost of providing convenient and efficient transit, and in relation .. 
to the theoretical efficiency of transit and to the desires of the } people we are ie 
trying to serve in order to obtain the “best” balanced system which is accept- 
able to the —will be used—and is financially — 


‘The. challenging importance of the Interstate Highway Program and the cost 
al f this program and the current economic problems facing the United States _ 
emphasize the need for cooperation and coordination both within and between © 

4 jurisdictions, As the result of the Transportation Program and the Pilot City 
_ studies, San Diego is now beginning to accumulate a fund of basic factual in- 
~ formation which enables us more adequately to define and measure urban 
_ transportation problems. We have found that the Advance Transportation —_ 
_ Planning Team and the Technical Coordinating Committee provide the tools to 
- effectively and intelligently solve together the complex technical problems in- — 


the job in a spirit of full cooperation, — We have found in San Diego that this 
approach works, It has resulted in public confidence in the joint planning ‘a 
effort as applied to the highway program. This is demonstrated by the fact 

_ that nearly all our freeway route adoptions and freeway agreements are ap- 


_ In San Diego the objective was to establish the function of urban transpor- _ 


a tation planning on a continuing basis commensurate with the needs and grow- 
4 ing importance of moving people and goods. Only through the continuing effort 
_ of cooperative transportation planning, coordinated with one goal in mind and 7. P| 
with the maximum implementation of the Federal highway program, = _ 


tem of a metropolitan area, It is imperative that technical people a 


a" ravel time and safety. We are hopeful that during the next year inroads can : _ a 
7  §1Ze DY very ial Be Suis money MCI Ally 
| q _ particularly in our metropolitan regions. In San Diego it has been estimated a 
| that to provide adequate street and highway transportation service by 197100 ae 
: 4 vannivre o tatal inveatmant of public and nrivate funds of 18 hillion 
4 
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PUBLIC Wt WORKS AND URBAN IN 


Lovelace, ! ly, ASCE and Ramon 


effective 1 means to coordinate the timing and location of public works with : 
3 renewal programs. The Argentine neighborhood in Kansas City, Kansas _ 
_ Serves as an excellent ¢ demonstration of the local benefits to be realized from »* 
these | procedures. These point to and emphasize again the importance of 
_ proper scheduling of both public works and urban visumeenel activities asa part | 
“of urban planning and | development activities. ; 


INTRODUCTION 
June 5, 1958 the Kansas City Times, a morning “hewspaper, , reported | to 
the citizens of Kansas City, Kansas that the City Commissioners had enthusi- 
_ astically endorsed a ten year $11 million General Neighborhood Renewal Plan 
for the . Argentine section of t the city, estimated i to cost the the city canpayece alll cig 
little as $755. This a announcement culminated several months of “crash” 
planning work by the Planning Commission staff under the direction of “a ie 
_ consulting firm of Harland Bartholomew and Associates and with the assist- 
_ The City of Kansas City, Kansas, the second largest city in the Kansas City 
area, was developed f) from what were originally five small towns. - (See aa 
Figure 1.) The present population of the city is approximately 135,000. 
. tainly no single factor has influenced the degree and pattern of development of 
_ the metropolitan area as much as the natural features of the land. The city 


is ; bounded on the north by the Missouri River and bisected by the Kansas > - 
Note: Discussion open until May 1, 1960. To extend the eataie date one month, 
_- written request must be filed with the Executive Secretary, ASCE. Paper 2307 is 
part of the copyrighted Journal of the City Planning Division, Proceedings” of the 
_ American Society of Civil Engineers, Vol. 85, No. CP 2, December, 1959. sae +? 


- Partner, Harland Bartholomew and Associates, St. Louis, Mo. =F 


2. Director of Planning, Kansas City and Wyandotte County, hese fi.) 
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River with the original of Kansas developing around the 
junction of these two large rivers. Except for the level lands in the flood © 
_ plains of the rivers, there is rugged or rolling topography throughout much 
of the area, with the more rugged area to be found along the bluffs adjacent 
to the two rivers. The slopes of these bluffs usually exceed 15 percent. =. 
a result, much of the urban development has been confined to the level flood 
plains or the plateau areas above the bluffs. 
Kansas City, Kansas has a long history of municipal planning. The ae Se 
- planning commission was appointed June 29, 1920. A major street plan, ya 
a _ which resulted in many of the city’s most useful present-day thoroughfares, — 
and a zoning plan were adopted in 1924. A thorough r revision n and extension of 


4 


ing officially adopted by the City Commissioners in n 1942. _ This plan was © 
‘brought up-to-date in 1953 and 1954. The latest revision included a public 


= program calling for at ten ‘million dollar general — bond issue 
to finance: 
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See common with many cities, Kansas C! City, , Kansas is plagued with a seri- be 


housing City planning studies explored the extent of this prob- 
lem and pointed out possible solutions. An urban redevelopment act was 4 
: "passed in Kansas ir in 1 1951 and an urban renewal agency established in Kansas 
City that year. An endeavor to capitalize on flood damage in the Armourdale 
- area and thereby renew this area for land uses more contributory to the wel- 
fare of the city evoked a law suit which resulted in the 1951 act being de- 
clared unconstitutional. ag * second state law was also declared unconstitution- e 
al but a third was upheld by the Kansas Supreme Court in 1956 which 
_ permitted the second Renewal Agency, appointed in 1955, to proceed with con- 
fidence. first “Workable Program” was approved in 1957. The Agency 
has one project in execution stages and another in final planning stages. “— 


Federal Provisions for General Neighborhood Renewal Plans 
= Under the Housing Act of 1949 as amended, federal aid is available for i 
areas that qualify and need either planned rehabilitation or clearance and re-— 
: development, or a combination of rehabilitation and clearance, | Planning ad- 
vances are I made available ‘to help ' the community and 


land acquired is disposed of to private enterprise for its fair value for reas 


called for in the urban renewal plan, The difference between the return re 


ceived from bag disposition and the total cost of carrying out the project is 


net cost. city | pays the re remaining one-third either ‘cash contribu- 


tions or through land, public facilities, demolition, or other work contributed 
to the projec operation 


Where a city can build a new school rs or si street improvement b 
ing a renewal project such construction costs assist in providing its one -third 
hare. However, most “project” areas are necessarily small and it is most 
oan 


Ss 
difficult to so > schedule public works improvements and urban renewal pro- 


jects that the two would be mutually beneficial. Some broader and more com- 


‘metal this need, the federal government in November of 1957 ae. 
amended Section 102 of the Housing Act of 1949 to include a program entitled — 
_ “General Neighborhood Renewal Plan (GNRP) Policies } and Procedures”. tA 


, “General Neighborhood Renewal Plan” can be defined as a general plan for an o 
a urban renewal area of such scope that the urban renewal activities therein — i, “ 


years, 5. It must be determined that in the interest of sound | planning it is —— 


“Housing and Home Finance Agency — —Urban Renewal 
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jesirable that this large u urban renewal area be phennnd for ur urban ad 
rposes in n its Federal funds a are ‘generally advanced for the 
. 3 receive credit as part of the city’s participation in individual projects re- 
— quired to carry out the General Neighborhood Renewal Plan. . This credit . 


individual renewal “projects” may not even be initiated, , in parts of the neigh- 

: borhood, for several years after this public improvement has been com- 

7 pleted. However, the local community must proceed forthwith to initiate a ry 

_ specific project encompassing at least ten percent of the area of the neigh- 2 
borhood involved and then proceed ina progressive and consistent manner to- 
carry out the entire neighborhood plane 

The Kansas City, Kansas ten million dollar public works program was 

underway when Local Public Agency Letter No. 110 describing the General — 
Neighborhood Renewal Plan procedures was received. In addition, the nal . 
district had approved a $6,500,000 bond issue in 1953 and a second issue (of 

$6,850,000) was under consideration (and was subsequently passed). ‘Study of 
the opportunities afforded by the Neighborhood Renewal Plan procedure in re- © 
lation to the public works program by planning and renewal officials in © i ; ; 
Kansas City, Kansas led to the conclusion that, if the timing could be properly — 
scheduled, a neighborhood plan should be prepared for the Argentine area, x 4 
The city administration agreed to postpone the letting of certain key public 
_ works contracts; the officials of the Fort Worth office of the Housing and © ave 
Home Finance Agency promised complete cooperation. There was no time to 
- secure federal planning funds; the City Planning Commission agreed that its 
staff and consultants should prepare the Neighborhood Plan with the assistance 
of the staff of the Urban Renewal Agency and the race against time was on. — 
= letting of the key public works contracts could not be a ery 


The General | Neighborhood Renewal Plan area chosen is located in 
southwest section of the city called the Argentine district, one of the original 
towns which comprise the present Kansas City, Kansas. ” (See Figure 2.) Itis 
_ gituated on the south bank of the Kansas River three miles from its conflu- _ 
ence with the Missouri River. In the late 1800’s the location of the Atchison-— 
_ Topeka and Santa Fe Railroad transfer depot, ‘roundhouse, and coal sheds 
_ played a prominent initial role in developing the Argentine area. A smelting ag 4 
_or refining company also located in the area about this time which received — . 
ore from the mountain area to the west and crushed, ‘separated, and refined — 
m lead, gold, and silver. Thus, the name “Argentine” was derived from the a 
a silver smelter operation. “The original plat of Argentine dates back to 1880 7 


and included a portion of the flood plains and the south bluffs of the Kansas a 
River. _ The plat contained the basic gridiron arrangement of streets which in  @ 
- most instances was poorly related to the rough topography, resulting in roads 7 
with steep grades, and poor building sites, (See Figure 3.) ‘The lots in the 
t plat were generally 25 feet wide. In 1909, Argentine and Kansas City, Kansas * 
7 were consolidated, In 1951, after an excess of normal May and June rainfall, 
a critical storm began the of July. The rai rain continued and by 
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_ the swollen waters of the Kansas River topped the levees and flowed swiftly 
through the area inundating the north section of the district to depths of five y 
to thirty feet. Eight hundred persons were evacuated with no lives lost, the - 
district was left in shambles, and the estimated damage was about ~~ 
a $62,500,000. Only the lower portion of the General Neighborhood Renewal 
_ Plan area was affected by the flood waters. Today, almost eight years — 
the devastation, many of the inundated houses have been re-occupied, some — 
receiving extensive repairs and others none or the basic minimum. Also, 
- many of the industrial and commercial buildings in the original business dis- 
_ trict have been re-occupied and some new commercial buildings have been 
built. The commercial area has traffic congestion problems and lacks suf- — 
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Within the Argentine district, an area of approximately 475 acres was 
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ql _ chosen for the General Neighborhood Renewal Plan because of its need a ois 
; i renewal and because of the location of the proposed improvements that would © Meeks. tx 
_ finance the city’s share of the program. The General Neighborhood Renewal 
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Plan area forms a logical planning unit because it is bounded by y natural 


= Approximately 35 percent of the General ‘Neighborhood Renewal Plan area oe 
_ has an average slope in excess of 15 percent, The area slopes from the south 
to the north with a difference in elevation of approximately 250 feet. The | — 
area contains 949 residential structures with 412, or 43.4 percent substand- _ 
: ard or dilapidated, 1 and 109 non- residential structures with 40, or 36.7 per- 
cent substandard. (See Figure 4, Therefore, of the 1,058 main 


families was 1, 040, 940 white and 100 non-white. 
Although street and alley rights- -of- -way represent over 23.3 percent of the 
Ca Neighborhood Renewal Plan area, less than half of the roads are 
paved and practically all of the alleys are unimproved or unopened. 
‘The water mains are generally in satisfactory | condition and provide ade- 
quate services in the developed sections in the more level areas. - However, > 
any extensive reuse of the isolated or undeveloped areas on top and along the - 
bluffs will require additional water facilities. Although there are some sewer 
= in the General Neighborhood Renewal Plan area, the sewers accom- 
modate both storm sewer and sanitary flow and it is not uncommon for man-— : 
_ hole covers on the main business district street, at the » base of the bluffs, to” 
be hurled from their places by pene of water as a result of a rainstorm is > 


4 


field, with an area of eight acres, ‘has covered bleachers, a lighted 
field, softball field, and toilet facilities. There is also one neighborhood park © 
_ containing five acres. . However, a fire station is located in the northeast a 
ner, a library building in the center, and, adjacent to this small area, is an A, 
_ elementary school on a site of only 0.4 acres. _The school building, built the 


site of seven-tenths of one acre. The latter poh is occupied by two separate | 
“a buildings — an old | building constructed in 1888 : and a three-room frame ae 
; ing constructed in 1952. _ This school, because of its proximity to industry : and 
nearby schools, should eventually be abandoned and the students taught in © 4 
a other elementary schools. The General Neighborhood Renewal Plan area also 
- a contains a high school on 2.3 acres of land. This school was recently re- 
modeled ata cost in excess of 1- = million dollars and is in excellent con a a 


a 5. 4 acres is located a short distance from the school. the field has coe al ; 


a To combat the public facility ‘deficiencies i in the Argentine area, the ecity 


Ah U. S. Department of Commerce —Bureau of the Census, 1950 U. S. Census 
of Housing, Kansas City, Kansas Block Statistics, p. 2 “A dwelling unit is 
_ ‘dilapidated’ when it is rundown or neglected, or is of inadequate original 9 
- construction, so that it does not provide e adequate shelter or —— 1 


- against the elements or it endangers | the safety of the occupants. ’ a 


pressway on the east, (the Eighteenth Street Toll Expressway), a proposed 
limited access highway on the south, and a major street on the west. Be- 
a 
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— 
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storm sewer - scheduled for construction in this area to alleviate the 
‘flooding conditions, will serve approximately 75 percent of the Argentine area 
= 729 acres, The plans call for approximately 6500 linear feet of | 
- sewer of which 1500 feet will be a 10" x 10" concrete box emptying into the 

— River just east of the General Neighborhood Renewal Plan area. The 

- remaining 5000 feet will be a 9" x9 box. The average depth of backfill for 

- the sewer will be 25 feet to flow line and much of the 9" x 9 9° box will require 

_ extensive rock excavation. The entire project is estimated to cost in excess | 

; of two | million dollars of which approximately 70 percent, or $1, 659 000 will 


__ The Board of Education proposes to expand the existing | elementary | ~all 


and acquisition cost will unas as a local grant- in-aid. To alleviate aa 


acute shortage of off-street parking for the high school site, the Board of " 
_ Education also proposes to acquire an adjacent area and construct off- street 
ge facilities which is estimated to cost $125,000 - 23 percent, or $29,000 


7 A major east- -west street will t be widened and improved and several j jogs 
eliminated which will expedite the flow of traffic through the Argentine dis- 
trict and improve the business district traffic circulation, The total cost of 
the project is in the vicinity of $750, 000. It may be possible to obtain 100 

percent of the cost as a local ‘in- ‘The total of these non-cash ared- 


The fake Figure for major rearrangement of the 
street system and a more logical disposition of the basic land uses within the 
eae Neighborhood Renewal Plan area, The reuse for the flood plain ——— 
would be predominantly for industrial and commercial purposes, Many © = 
_ streets and alleys would be vacated in order to combine small parcels of land a 
into larger industrial and commercial sites. Major streets would be widened 
é both in right-of-way and surface width to conform with recommendations of 
_ the major street plan, In many instances the neighborhood plan requires - 
_ subdividing to provide a street system that conforms with the existing topo- oS 
graphic conditions to obtain desirable residential ; 
_ Four major classifications of land uses are proposed: i: industrial, com- 
mercial, residential, and public and semi-public. Industrial uses would occu- — 
py a portion of the flood plain adjacent to the Atchison- Topeka . and Santa Fe 
a Railroad. The area is presently occupied by substandard homes which would = 
gs be cleared and the land assembled to provide adequate industrial sites. ‘The “a ‘4 


plain area adjacent to the industry where they may serve as a buffer between 


7 3 commercial uses would largely y remain in their present location in the flood | 
a and residential uses, Substandard commercial structures would be 


Master Plan recommended urrent public works 
program that would relieve strict, traffic con- 
wae. 
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prove throughout the business district. The residential and public areas — 
would occupy the remainder of the neighborhood and be separated from the on 
commercial and industrial areas by a major trafficway. The existing resi- 
dential area in n the south paren: of the neighborhood plan would require ‘. 


= the obsolete platting. Paved streets and utilities would be installed 
= the replanned residential areas and approximately 700 residential — 
lots containing lot areas of 8,000 square feet or more provided largely for 
 elagie- family homes, Most of these lots would be located above the bluffs 
and would have attractive views of the two-mile wide Kansas River flood — 7 
plain and river. Local realtors envision this location as being one of the ; 
desirable residential areas of the city, 
Ss most cases the numerous areas within the neighborhood occupied ail 
good and fair housing would receive only rehabilitation t treatment where 
necessary. y. In a few instances, clearance would be necessary because of the 
extent of substandard conditions, changes in land use or need for street re-- ; 
ar rangements, The neighborhood plan places the extremely rough land in a _ 
proposed neighborhood park system. _ A network of parks has been proposed _ 
_ to serve the entire residential area of the General Neighborhood Renewal _ _ 
- Plan. . The design of the park ; area would include a system of footpaths con- 
necting the new elementary school with all sections of the residential area, 
+ Two pedestrian overpasses would allow children to cross over the major. 
‘streets. The neighborhood park area would be doubled and a new ten acre 


7 park provided for the residential area on top of the bluffs. ir ea 


= estimated net project cost, less the land disposition proceeds, is =f 
" $8,472 1000. _The city’s one- -third share is, therefore, $2,823, 755. However, 


. 


2 


ye The survey and planning application for Project Ni No, 1 1 was filed with the © : 
General Neighborhood Renewal Plan and also received approval by the federal © > 
government, A $60,000 planning advance was awarded, and at the present — : 
time » (June 1959) the Urban Renewal Agency of Kansas City, Kansas is pre-— 

paring: plans for the execution stage of the first project. a 


= 


% 
Obviously, the Argentine General ‘Neighborhood Renewal Plan, « described = 


an expedient situation, In order for the matter to work out so well and the aed 
yg to obtain federal approval of the General Neighborhood Renewal Plan be- 
- fore the start of construction of any project affecting the area, one. contractor 


4: 
* agreed to delay one month before receiving a work order on a one million 


dollar portion of the storm sewer 
vith data available from a reasonably up-to-date comprehensive planning 
study it is possible to prepare the General Neighborhood Renewal Plans with-— aan 
out too much difficulty or expense, The Kansas City, ‘Kansas planning com- 
- mission, for example, has a staff of only three persons, On the basis of this 6 


- experience it would appear most advantageous for cities to prepare General bd 
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Neighborhood Renewal Plans in ee detail « outlined in Local Public Agency _ 
Letter No. 110 for all residential neighborhoods as a part of their usual city 
_ planning programs, These could then form the basis | for both the urban re- 
_newal program and the capital expenditure program. Of course, many a 
_borhood plans might have to be changed and modified before being carried out 
_ by the renewal “project” process, However, t the advantages of the more de- — 
tailed neighborhood plans an and programs more than warrant the time and _ a 
5 money required to prepare them - irrespective of the possible financial ad- 
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ENGINEERING VIEW OF PUBLIC TRANSIT? 

John C. Kohli M. ASCE 


| 


‘This paper, intended to stimulate to present 


~ conclusions, describes five divergent views of public transit. Only compre- 7 
7% hensive plans developed by civil engineers, firmly grounded in planning, oiler 


: 7 : hope for effective use of mass transportation in the modern urban — 


g 
serious attention in the recent attempts to resolve the problems of urban — 7 
transportation. In fact, civil engineers are frequently castigated by other 
_ groups, chiefly ‘the social planners, for their supposed aggravation of metro-— aoe 
politan problems through rapid expansion of our highway system. 


t _ through its technical divisions has established committees on Urban Trans- __ 
-_. portation and | on Mass ‘Transportation to study and to. recommend courses “ 


_ Committee on Mass Transportation less than a year ago, charged its new group 


_ with the broad task of determining, if yg all possible, the “role of public tran- at 
sit in the development of urban areas.” | 


a Out of this committee study and deliberation, it is the hope that two results 


be achieved: first, that there be developed a a report upon which a defini- 
, tive statement of Society policy might be prepared; and second, that there se 


Note: Discussion open until May 1 1960. Toe extend the closing date one month, a 


* written request must be filed with the Executive Secretary, ASCE. Paper 2309 is 
part of the copyrighted Journal of the City Planning Division, Proceedings of the id 


Amorigen Society « of Engineers, Vol. 85, 85, No. cP 2, ‘December, 
Presented at the May 1959 ASCE Convention in Cleveland, Ohio. 


. Prof. of Civ. Eng. and Director of the the 
Michigan, Ann Arbor, Mich. 
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might — a renewed appreciation of the role of the civil , civil engineer as a as an essen 


tial and effective force in city or urban planning. se ‘aaa ay 


backgrounds and interests, has already ‘made significant progress. tis upon a | 
= progress that these comments are founded. 3 > a 
At this point, then, it should be clearly understood that the following a 4 


q marks are not an official expression of a fully-formulated, committee view of r 


“The Public’s Stake in Revitalized Public Transit.” They are rather a per- 
they are 


sonal presented as an informal progress report; 


‘fully organized meeting in December 1958 revealed | a variety of opinions and 7 


views regarding mass transportation. _ These, it was agreed, would have to be _ 
analyzed before there could be any clear understanding of the problems. The 

_ The study thus far indicates: five seemingly | distinct classifications: - (1) le 
Passive, or Do- Nothing- Drastic viewpoint; (2) The Reactionary, or Anti-Auto 
viewpoint; (3) The Progressive, or “All- Rubber” viewpoint; (4) The Ultra- 
‘Progressive, or Space-Age viewpoint; and (5) The Comprehensive, or Rational 


% 
viewpoint. ¥ elaboration of these ‘categories may be mes 


_ The Passive, or Do-Nothing-Drastic group holds that t conditions are 
; really not as bad as they seem; troubles with transit are temporary aid sistas : 


tually will dis r. 


q ) Ate like to feel that transit is there when he wants it; - the weather | may be bad for 


"driving some days, and on others his wife may demand their only car. ‘He in 
stinctively opposes any and all cuts in transit service, or fare He 
accomplished” improvements that will a ‘attract sufficient riders to 
solvency. He will even disclaim the need for expressways ys when t ey ycome 
_tooclosetohishome, ortohisbusiness, 
> _ Between brief periods of indignation when he fancies his personal conven- 
ience or his p pocketbook adversely affected, he blissfully ignores the larger ™ z 


e _ problems of urban transportation. This “Passive” group cannot be expected 
to do otherwise for it is made up 0 of the bulk of of our citizens, Ge e laymen, ae 


a 


‘ to accept change and to accommodate themselves to it. Professional integrity 
_ demands s that the planners and engineers devise such changes ir in strict con-— os 
_ Professor 1 * Professor Donald S. Berry of Northwestern University, John B. Ecker, 
engineer, Professor Kohl c of the University of Michigan, 


‘matter of course. They ‘must be induced, largely through indirect measures, 
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dishonestly, o: or planned lead only to chaos. 
No civil engineer bai zt bs of ne title should ever be found in this “Passive” 


2. The Reactionary, or Anti- Auto, group surprisingly does include num- i 
bers o of professional planners, and even a of 


A typical ‘member c of this gro group holds that the motor vehicale is at its very i 
best a ‘ “mixed blessing,” as a recent British writer(1) so aptly coinedthe 
phrase, or at = Aye worst, “a . medieval concept in | a mass-production : age,” 


is the for cities and central business 
districts,” runs the argument of The Reactionary. The auto is highly 
inefficient on every score as compared to transit; ‘personal transporta- 
2 tion by auto not only is s alleged a waste of valuable resources, but it is 
_ charged as the agent of destruction of the amenities of civilized living; } 
fumes, smog, urban sprawl, juvenile delinquency or what- ~ever- 
J ee is- wrong are all laid to indiscriminate use of autos. . Stern restric- 
tive measures should be invoked and automobile access to downtown . 
_ ‘ta Less vehement, more mildly disposed members of the “Reactionary” ; 
school reiterate that the urban world has gone wrong because the ound 


a engineers that they a are “ “moving and people” and have con- 


or All- Rubber coterie, immediately sly shouts, “Not Not 
The public has already decided how they want to move, , and most t definitely — 
their choice is in their own automobiles, not public transit. - Even brief study 
of transit riding statistics, both here and abroad, would seem to lend strong — = _ 
support to these claims that the automotive age is here and should be recog-_ 
nized in our planning. 


_ Professor E. A. Gutkind of the Institute for Urban Studies at the University 


_ of Pennsylvania, in his letter of March 6, 1959 to the New York Times, epito- 


“All cities, wherever are, outgrown their original 


om 


their original scale and their original structure. No reforms 
can cure the ills which stem from this discrepancy. . only ef- 
fective solution is the systematic decentralization and dispersal of our * 
ea _ Cities in which the metropolitan empires disappear and are replaced ne 
ob 
by by an organic redistribution of population and industry. 


‘ While Professor Gutkind does not thus , explicitly ‘commit this redistribution to 
_ automotive transportation—the All-Rubber System, such a conclusion is al- | 


A British comment at the 1956 London Conference on Urban Motorways re- 


veals the of the “All-Rubber” viewpoint: 
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% rway a fact.” That view, it was hinted, would be desirable for Britain, 


= civil engineers, particularly those in highway and traffic fields, have 


warmly embraced such thoughts because they lend support to a tangible outlet 
- for their | technical « energies, and because they are seemingly ‘compatible with 7 
a pragmatic mind. Remaking the urban landscape to suit the automotive age 
has, it must be conceded, an appealing logic, once the basic premise ‘is ac- 
“cepted that, “The people, by the neglect of transit and demonstrated preference 
for the auto, have freely made the decision.” _ Intensive highway and traitic 


action is is, thus, assumed in with the times. 


4 The Ultra- Progressive with the proposal that 
whole urban complex be adjusted to the times and disagrees only on the timing. 


Instead of the automotive > age, 1 which, they say, is rapidly drawing to an end, ae 
_ the framework of planning should embrace the Space-Age just now beginning. 


aa Colonel Sydney H. Bingham , the well known former general manager of the 
; ps York Transit Authority and now an active transit consultant, crystallized Fal 
this view in a talk to the Society of Automotive Engineers earlier this year _ 
"when he said, “With the surface avenues of traffic already congested and under- 
ground avenues too costly to contemplate, the space above the surface provides | 
a logical medium in which to operate” = | | 
While Col. Bingham advocates the use of a monorail system suspended in 
- space but firmly anchored to the ground, there are others who would take both 
_ transit and personal transportation completely into the air. The Sunday sup- 
_plements are continually picturing the bus »” the individual helicopter and 
Sky cars, not of remote imaginary types but actual models in the experimental 
"stages of military development. The London correspondent of the Altantic 
, Monthly reports in the current May, 1959 issue that a Britisher, Tan Nairn, is 
- urging urging development of “new patterns of personal transport which take up no 7 
more room than a man himself,” and that we forget about new roads as we © 
“leave the automobile to stew in its own jam. 
Admittedly, this out-with-the-old, in-with-the-new approach is attractive, 
I particularly to the younger engineers: who have unfettered minds. In an era a of 
- almost fantastic technologic advance, _ it is | conceivable that all can become — 
butterflies, skim over barriers of surface | congestion, and attain a hitherto no 
» unimagined mobility which will revolutionize even the trends of present living. " 
Realities of economics and human inertia will probably continue to make 


~ change relatively slow even by jet- “speed standards, but the possibilities sae 
change must be evaluate, 
Fi 5. The Comprehensive, a fifth and last grouping of identifiable viewpoints 
- on 1 public transit, is characterized by its willingness to weigh and consider, * 


its struggle f for a rational approach based ‘upon engineering methodology. a. 


_ are predictable, and that mathematical relationships can be formulated to ~ 
forecast t transportation demands | along with ith guidance for planning the nature — ‘a 
vit 


It is this group which believes that t the » adjustments of of the urban pattern can 


, gratuite be achieved with a minimum of wasted energy and resources, and ae 
a maximum of harmony in human tradition and aspiration. tis slow to 
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TRANSIT 
Wilfred Owen, the brilliant scholar at the Brookings Institution who has 


_ contributed so many thoughtful observations on the metropolitan scene, con-— 
7 _ Cludes that supplying of facilities is only half the problem. The other half, .*. 
in his view, lies in creating an urban environment in which the transportation 
system has a chance to work—the organizing of land uses so that traffic gen- 
erated from their arrangements and densities will not overload the system, 


and also will provide adequate traffic volumes for efficient operation 
Obviously, measuring of transit and traffic demands, exercising controls 
- over land uses, and providing matched facilities in any environment short of 


> absolute dictatorship calls for the highest planning skills. _A cardinal note of 4 } 


Fortune Magazine e for April, 1958, ‘when, under the title of “Downtown is 


_ make it, and it is to them, not to buildings, that we must fit out a. a 


__ Fitting plans fo for urban transit is not a new | task for civil engineers but the 


eration have understandable diminished their interest. They were discouraged 
= public transit became so bedeviled by emotional, ‘political, and social 
agencies whose vested interests have so often been masked by popular slogans, > 
rating at their worst as cliches, and at their best as pious platitudes. In con- - 
sequence, many turned to other endeavors and neglected their professional — 
_ The civil engineer, innately honest and a realist, is often closer to an ap- 
pee of human values than numerous self- styled public servants. . At- - 
_ tracted again by the very complexity of the urban transportation “mess” which | - 
‘te as developed, a revitalized professional interest can again e exert constructive 
influence to enhance the public’s stake in public transit. 
seems appropriate that Wilfred Owen be quoted to conclude this 


Sy: is the tool of the , and, 
; planning is the greatest hope for the salvation of the transportation in- tgs 
With so much at ‘stake, ‘it is a tragedy that we to under- x. 
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Urban Expressways: Joint Planning of Transportation and 
_ Land Use, by Roger L. Creighton. (Proc. Paper 2048, June, haa) 
a Nathan Cherniack....... 


24 part of the copyrighted Journal of the City Division, 
Proceedings of the American Society of Civil Vol. 85, cP 2, December, 
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use planning a are -e inseparable. yo is to be commended for 
courage of going right back to fundamentals to one of the rock bottom axioms ~ 
Of planning, re- ~examining and re-establishing its validity and thus asttgeaiee 
how this axiom can be more effectively u utilized in in planning: procedures. _ 
In the process of re- ~examination, however, author in an 


ae says: “People think of transportation in terms of facilities such as  @ 
highways, streets, rails,” and should think in terms of waterways and — 
as well, “and in terms of movement such as ‘moving vehicles or moving per- 
sons,” and moving freight and cargu, as well. One of the myopic idiosyncra- 

sies of researchers 1 is that they frequently overlook entirely, 


ie ano author Creighton says, hs +, let the reader continue to think of 
the dominant item in transportation as vehicles and persons in . motion, . oe 


_ The problems of transportation of vehicles, » people and goods become equally 
formidable whe 


not, , for lack of space— no place to park autos, no 5 place ad come to reat bt cn : 

7 trucks. The equally imgoctant terminal problem of transportation, particu- 

; 4 larly in urban areas, is that of standing vehicles, as well as that of vehicles in ; 
han motion. In fact, the inability to move rapidly on expressways m may y at times 
7 result largely from the fact that vehicles desiring to stop have noterminal 

7 space to be absorbed in, » and so isheriere with other v vehicles which desire to _ 

_ So author Creighton continues—“Activities require space. ” How true! The 

off- ~street parking and | off- ~street truck berth would not arise 


reasonable costs. 
The author continues—“Any encroachment upon the space needed by an ac- 
tivity jeopardizes the performance c of that activity.” Lack of terminal space 
Proc. Paper 2048, , June, 1959, by Roger Creighton. ed? 
> Economist, The Port of New York Authority, New York, N. eel ee 


a3 i This discusser has elaborated on | this point i in a paper presented at Soe 
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Urban Transportation Planning.” (To be published inthe Journalofthe 


5200 ber, 1959 

certainly does jeopardize performance. Today most urban areas, particularly 
the older areas, are usually too intensively developed with buildings» (i. e., ex- 
cessive floor areas for the available land areas). As a consequence, these 

‘ areas have far too little off- ~street space available for truck loading berths, _ 
for maneuvering trucks into berths, for | parking of trucks while waiting to load © 
or unload, and for parking autos of employees and visitors to buildings. Be- = 4 


cause of these deficiencies, production efficiencies may be drastically reduced | 


freight costs may be higher than they otherwise would be with adequate 


terminal space. Some corrections of these situations have been realized | 
through zoning amendments to city ordinances requiring off-street parking 
and off-street truck berths. s. But far 1 more of such space in central core areas 
Continuing, the author states, “A residential neighborhood is is also a col-— 
lection of activities: . . 


persons necessary to maintain this web of social interaction. ‘connection 


with this statement, it is interesting to point out these facts. ¥ For the purpose = 
of planning g expressways and federally aided highways, trip data on typical | 
——-Pablte Re have been collected for more than a decade by the U. S. Bureau of 
_ Public Roads by the “home interview” method. Samplings of 5% to 10% of = 
a _ the households in study areas have been made in more than 100 cities. Most © 
of the sampled trips are, as the author says, and correctly so, “minor move- 
4 ments of vehicles,” ’ —neighborhood shopping to the “butcher, the baker,” tak- 
ing the children to school, and so forth. Only a fraction of the (5% - 108) 
sampled trips are to and from important destinations where vehicles are an. 
concentrated sufficiently to o really determine the vehicle demand on existing p 
_ arterials, and to serve as bases for the planning of future expressways. : 


These ‘veical 24-hour weekday trips may furnish a faithful picture of a study % re 


 area’s trips, but, in the opinion of this discusser, not enough of a representa-— 


_ tive picture of urban highway travel on important arterials. _ These sample Lie 


trip data containing only small fractions of total trips that would constitute 


4 potential vehicle > trip demands on major highways, have been processed by 


computing and recomputing, iterating and reiterating in an effort electronically 
- to come up with effective determinants for future expressway alignments. | 


Answers about future travel have been emerging from electronic computers, — a 


assembled through “home interviews,” adequately reflect rush hour journey- 

_ to-work movements directionally between | residential zones of | the ‘study | area 

and the different land use activities? No one really knows, because the very 
original data reflect, as author Creighton correctly puts it, largely, “minor _ 


7 but are they the correct answers? For e example, do 24-hour travel patterns A 


- “home interview” ‘assembled trip data. 


a The author then correctly describes the planning of transportation fz facilities 
the medium of land use activities, thus. “Sketching at | the metropoli- 


tan level, transportation facilities are » planned to divide the area into building | a 
blocks, to serve major metropolitan activities (i. e., the CBD, industrial _ a oe 


concentrations, ‘major shopping centers, airports, residential areas) and tc 


“By taking the view that land use is a set of activities which generate — 
traffic and which also o requires certain spaces in which to function, stp i 


order to implement the planning of transportation 


the above ne, it is the opinion of this discusser that hb seas data must 


* movements of vehicles”; the major movements are thus effectively | ee din i 
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“be at the technique of “home interviews” as has been the 


‘practice of the U. S. Bureau 1 of Public | Roads for more e than a decade, but — 
through interviews of persons at important places } of public assembly. be Such > Bee 
interviews would be made, for example, in areas of concentrated sites of em- - 

_ ployment, ‘Such as | CBD’s. . There, workers would reveal, through really ade - “i q 
4 


i= 


quate and generous samplings, their journey- -to- )-work movements, as well ; as 
the alternate modes of travel which they had chosen in reaching their work _ 
places. These interviews would thus disclose n¢ not only the total traffic volumes 
generated by various important sites and areas of employment, but also their 
“2 linkage patterns with their correlative residential areas, in relation to such re 


_ linkage determinants as distances, ware times, conveniences and other 

_ Similarly, travel data assembled in concentrated shopping, a ee 

4 sequined. cultural and service areas, would reveal travel patterns and 7” 
linkages which would be far more adequately representative than the corre- 
sponding data assembled through “home interviews.” Such data would disclose : 
more definitively, for example, peak period traffic patterns « on existing major 
arterials, varying choices of existing alternate modes of travel and the vary-— 
ing proportions drawn from the various residential areas. Data assembled at 

_ zones of concentrated public assembly, in connection with various lan land use 
activities would thus disclose the extent to which transportation access, by 

7 people and goods, influences existing locations of urban land use activities, 
other than residences. - (Creighton characterizes today’s method of forecast- — 
‘ing residential developments as “an amorphous spread of activities fairly — 
evenly distributed throughout the planning area.”) Based on the above pro- 
posed methods of assembling data perhaps alternate functional layouts | for 
land use activitity clusters could be effectively studied, for the purpose of 

_ _ discovering the types of geometric clusters which would yield optimum , 

ages between different types of concentrated land use activities and their — 


_ Author Creighton then states that “ “measured relationships between the 4 . 


a ‘connects them together. ” True. - But as of today, that bridge has ‘not yet been Z 

built; it is now only being conceived. Before even the structural materials ee 

_ required to | to build that bridge become available, there will have to be | consider- 

* able research in this area of measuring relationships between land use activi- 

_ ties and the effects of transportation on travel linkages. Only as and when 
7 that bridge is in fact begun to be built—only when principles of the geometrics | 

a of clusters and of optimum city forms begin to be evolved on the basis of such 
_ research material, will cities aogn to be re-designed more functionally; and 5 


a 


= 


= 

| 
— 
4 
| 


hint: 


q 


wie 


oll 

_ Discussions by R. A. and w. . J. Miller, and George H. 


SCE and W. MILLER, 2 F. ASCE. 


word “freeway” which he traces back several years. It is thought that it sc ; 
= appropriate | for h him to tie in the presently accepted definition of pall j 


an “A freeway is an expressway with full control of a access. A freeway 
a. distinguished from all other expressways by the degree of separation 
crossroads and of providing access. freeway ha has no bit 
cross traffic at grade. Other expressways may have crossings at ae 
_ where separations panne not justified by the vemane of cross traffic. With 


efficient access and through operation appropriate for the traffic. a 
_ “Partial” control, there may be access connections at existing streets — 
and at some private driveways, and they are more closely spaced. Other ; 
_ expressways may have full control of access for some sections, but a m 


the bottom of page 39, Mr. Lewis ‘speaks of continuous of 
- traffic lights from New York to Chicago and from Maine to Washington along 
_ the eastern seaboard. At the present time a freeway system does not exist | 
q throughout the State of Delaware. Therefore, it would be more accurate for m 
_ 2 Mr. Lewis to say “from Maine to Washington, except through a —— section 7 
Throughout the 9 on page 40, Mr. Lewis assumes that consult - 
ing engineers are automatically used by State mighway | Departments in the 
engineering work necessary for the Interstate System. It should be pointed 
4 “om that much of the work may be done by consulting engineers, but ans this — 


a. Proc. Pape Paper - 2055, June, 1959, by Harold M. Lewis. 


Chf. cers State Highway Dept. , Dover Del. 
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_accepted with the definition of parkways and expressways. _ & 
— 
private driveway connections and access connections are suitably spaced, 
made only at crossroads which are separated in grade or connected by pig 
& ae aright turn nly and senerally located and desioned to provid afe — 

= —— 
} 
i 
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5 ce to . Additional comments concerning 
< 2. Study need not be done by a private engineering firm. 
3. Study and need not be made by consultants. 
6. . The Department does not necessarily need to publish a a report nor r does 


wy! the Department necessarily need to engage consultants. = | 


BS approval by the Bureau of Public Roads is not necessarily subject | 


to a report being prepared and approved. It is subject to the submission 
by the State Highway Department of data on which approval can be | aa 
8. + aan work is not necessarily apportioned to consultants. Many states ~ 
—— the design work for the Interstate } System with their own forces. | 


— 
= into street thoroughfare plans for a metropolitan area. It seems im- - 

_— portant to point out here and in other parts of this paper that it is hardly _ ae 
jak for a local Planning Commission or similar agency to use the attitude, 


“We were not contacted” Gane the course of a line study. Actually, much © 


local agencies can make it their business to inquire 
On page 43 some discussion is presented about local traffic aii ine 
= areas. It would be advantageous to the interested parties if some - 
form of public hearings be ‘scheduled and held as the design details were com- 
pleted for interchanges within the urban area. Specific problems could —— _ 
be worked out before construction, and I am sure that the local residents and i 
businessmen would feel better about the proposed work. a Perhaps this could bs 
be advanced in civic meetings, at service club meetings, and at tlocal =* 
_ On page 44 it is pointed out in regard to the section on zoning, that under 
‘the Federal Legislation, commercial establishments are prohibited from 
_ Interstate highways. It follows, therefore, that such commercial activity bas, 
be expected to flourish in interchange areas, and in turn, . that zoning requests 
for such activity canbe expectedto increase. 
_ On page 45 in connection with the comments concerning the “Look Ahead” — a 
_ part of the paper, some reference could be made to the > Sagamore Conference 
at which the role of the Planning Officials and the Highway Engineer was fully 
developed, in addition to the Seminars by the Institute of Traffic 
Engineers: concerning Freeway Operations. These seminars have been 


e if ducted throughout the country during the past year, with additional ones 


_ On page 46 reference was made to a super-highway master plan set up in 
7 1924 by Daniel L. Turner. A copy of a print showing a similar master plan 
fora super-highway in Delaware was envisioned by the late T. Coleman 
_ duPont. * This super-highway included not only the divided roadways, but also hi 
areas for pedestrians, railroads, and bridle paths. This perhaps would be of __ 
_ Some interest in connection with these remarks about Mr. - Turner. _ While the by 
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___of “Inquisitiveness” on the local level is pursued. It is grantedthat the 
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og a is not t dated, the records of tl the Delaware State ‘Highway Department 
indicate that this drawing was made about 1911. 
— 
GEORGE H. HERROLD,! F. ASCE. —Mr. Lewis presents “i original con- i 
cept of a freeway: w ¥ ; the 
development of parkways for passenger cars only, servicing the home- to- 
crowd, shoppers and office building patrons of New York City; and t the gener-— 
al evolution of freeway concept in in the Highway Act of 1956. j 


i He reviews the impact of freeways on urban planning ise, the so- ‘eaten hs 


master plan, including the barrier created between adjacent parts of the city 
because of | the wide right-of-way required for a freeway. He notes t that | where oa 4 
_ freeways have been built, while they have improved circulation, they have not — 
eliminated serious congestion in the downtown and wholesale 
= In reviewing the literature « of the past few years on the value of freeways, 
it appears that there are some misconceptions, , much confusion, and some | i 
serious doubts as to their value in intracity travel. Some freeway Jocations 
pierce right through residential districts, displacing many families, and re- 
te from the tax roll much valuable property—all on the theory that they 4 
will relieve congestion in central districts. Where they adjoin public and .  § 


institutional buildings they may also bring heavy traffic objectionably close. / 


For example, in one capital city a freeway which cuts the city in two, skirts 
“the capital grounds, and has an interchange immediately in front of the capital 
plaza. interchange extends southerly between the two largest 
“ would be reached by overpasses over the interchange. = © 


_ Highway departments | are versed in the economics of locations across 


4 country; in the economy of moving earth, building bridges, constructing pave be 
4 ments, devices for drainage, braided highways, and landscaping, but their ": 
field apparently ends here. appeared to have n no fundamental knowledge 

wad 


of a city, per se. Practicing city planners are of many professions—archi-_ 


tects, civil engineers, economists, lawyers, landscape architects, sociologists, : 
urban geographers, etc. planning has thus developed in an idealogical 

- manner from these various disciplines. It is natural for each profession | to 
push forward its own major skill, and if the members of the profession have > 
no technical training in highway k location, they may ‘hot v wish to * “tangle” with : a 4 
_ highway commission. Those who ‘might be called conversational city planners : 

: ig but who do not speak the same language as business men or highway people — 


4 have to choose going along with the or 

en comprehensive city plan requires a knowledge of the functions of a city, 

economically, politically, physically, and a: as to performance; a concept of and 

4 use and land abuse; the competition that exists for land for certain uses. " The — 

a of land is based on anticipated income. Income, in turn, depends on — a 

 : a superior location is one that is most convenient and attractive for a oe _ 

b aber use. ‘The highest land values ina a city are in the central business’ 


district. The permanency of these values is dependent on creating and main- = -< 


taining districts 0 of high purchasing power, and on methods of getting people 
with money to spend from these districts to the central business district by 


easy, , attractive, and pleasant routes —parkways exclusively for or passenger 


“Planning : and Zoning Consultant, of St. Paul, } Minn. 
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cities; they were made continuous by | skirting cities, , using undeveloped lands, 


5 _ Because highway departments have built such fine highways across i rpm 


a moat or a chinese wall and an economic menace. ell 
_ These controlled access and controlled exit freeways in cities have ini” 
, | sold” to urban residents as a means of lessening congestion on city streets 
and in central business districts. _ As they do not or will not serve this see 
nei why should they run through the city a It is believed that urban dwell- : 
| = are beginning to take a long hard look at these monolithic structures that — 
they must live with for years, if they are continued to be built. er 
i freeway idea for a city has been oversold. it requires the moving ng of | 
_ thousands of people and the loss of much tax-paying property. These people 
_ must give up their homes , churches, schools, neighbors, and their va valued — | 
social contacts. They lose the institutions they have built for themselves, a “— 
their pleasures and profits, some paid for in taxes and some by private sub- 
scriptions. There is the loss of the money that they have spent on maintaining © 
7 and operating these institutions for years. They have lost everything v worth — . 
living for except, of course, that they are to receive some money in exchange 


ag Where freeways are to run through cities oe disturb all all ‘the utility facili- 
ties, sewers, water mains, gas mains, , electric power, light cables, telephone 


> a below street grades, all these utilities must be dug t up, lowered below the 7 
F freeway, and raised again at tremendous expense. There is also the unknown | 
‘expense of ‘detours, disruptions of business, and annoyance. 
Ac city is made up of blocks and streets. _ Each block is a traffic generator 
of from 5 to 30 cars. Every morning many of these cars leave for work in the ~ 
business district, ‘manufacturing district, or other points. If one 
‘drives several miles to the freeway and several miles on the freeway and 
aa miles after getting out of the freeway to one’s destination, one has pa: 
doubled his mileage and lost time. So why should one use i it? 
‘The us use of the Edens Expressway, entering Chicago from the North Shore f 
traffic corridor, has been analyzed in Traffic Quarterly, July, 1956. Inthis 
; a, approximately 5 5 miles wide, there are two railroads and four high- 
ways which are not expressways. When the intent is to u use the expressway 
a its entire length (13.5 miles), approximately 70% of the vehicle traffic in 
a does so. + But, for local trips, the use drops to ) approximately 20% — 
_ because of the loss of time in entering and leaving the expressway. ti ale 
i= __The freeway is a fine idea for travel between cities but for intracity travel “i 
it isa great misconception of the needs of an urban community. 
a aa With respect to the thoroughfare plan and local traffic problems, it should j 
ig be noted that in many cities these are federal and state trunk highways that rt PF 
are located to serve the metropolitan area in harmony with the urban plan. In 
such cities, if the freeway followed the edge of the city or paralleled railroad | 
- rights of way in the city, it could be reached in a few minutes from these ~—_ 
‘ trunk routes. Such a plan would (a) result in savings in the cost of the rights — 
of way, reduce the cost of utility relocations, reduce of | taxes 
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j.. Freeways in a city will result in much moving of business and obsolescence 
and blight in the new areas. The highway specialist for the U. S. Chamber of 


Commerce, . 


a will be a rush by | many ntneins men to relocate | near the freemay.” This is, 
of course, the natural thing to happen. The city streets leading to the access © 4 
points or exit points of the freeway and interchanges v will be rezoned for com- Fs 
mercial use and businesses will move at great expense to these new locations. ye 
Old congested spots will disappear and obsolescence and blight set in. New | 
congested spots will be ngatay but there will be | no decrease in n congestion. - 


ae. way. el is a well-known municipal fact that the cost of policing, fire pro- 7 
_ tection, and welfare in a blighted district will run to more than five times the 
collected in taxes. 
A sabes ina city is an enclosure between entrance and “exit. * It must be 
t¢ Snow in northern 
= blockade it at times. A 3-in. 1 rain on its wide right- -of- -way will 
_ make a river over the pavement. It must be policed 24 hours a day. Cars 
catch fire at times. How will fire apparatus reach the burning car, , and what 7 
about panic? If people in cars become sick, or there are accidents, will an i 
p _ ambulance be able to reach them? How will a car that runs out of gas be 7 
pulled out of the line « of traffic There be many new — 


_ To resolve this whole problem, the writer suggests, first, that each _— 
decide whether it wants a freeway or not. If it does, it should employ a firm 


of consulting city planners of established reputation to work with the state — 


> highway department on the freeway location, and the city council should re- 
fuse to approve the freeway location until these two agencies come to an agree- 


ment. Freeways, if needed in an 1 community, are t too important to be 
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is said that the government will pay 90% of the cost of the right-of-way 
7 ; and construction, but several states have stopped letting contracts because the 4 | tae 
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_ The character and importance of small manufacturers in urban n economy — 


is discussed. The European practice of erecting standard factories is ad- a 
vanced as a solution to the industrial slum problem. 4 The plants are analyzed 
as to their function, use, location, construction, etc. This is followed by 


examples in Europe of standard factories, sectional factories, workshops and 


iis old cities in America, as well as in — on dense deteriorat- 
_ ing zones of crumbling residences, dilapidated retail shops | and many small 
- and medium sized industrial firms. These are generally located near the 
center. The marginal manufacturing establishments contribute o often 
heavily to the decay “of their neighborhoods. 
‘Unfortunately, while residences and shops have some flexibility of loca- 
_ tion and accommodations, the : small plants and workshops have the least © 
choice: Their high worker density requires facilities (lunch rooms, trans- _ 
portation, recreation) which cannot be provided by individual employers © eo 


_ themselves —nearby existing commercial or public facilities are imperative. 
Horizontal and vertical trade linkages are extremely vital —the : result is pro- 


3 gressive clustering in definite sectors. And, most important, the = 
_have to find available low-rent premises. pee 


~ Since n many of them are : starting in business or are, dictated by the type of 
process, product or trade practice, small establishments, they cannot afford 
to construct Specialized buildings custom tailored to their needs. _ The manu- 


facturers must take whatever accommodations they can get at the 1 lowest 


‘Note: Discussion open until May 1, 1960. To extend the closing date one month, a 

written request must be filed with the Executive Secretary, ASCE. - Paper 2330 is 
part of the copyrighted Journal of the City Planning Division, Proceedings of the 

- American Society of Civil Engineers, Vol. 85, No. cP 2, December, 1959. > 
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~ possible cost: dilapidated office or loft buildings, garages and even resi- 
dences. Invariably these premises are second hand, unsuited to specific 
dustrial needs and way past their prime. The inefficient floor plans increase _ 
production costs; materials and scrap has to be stored outside; the streets _ 


_— with mene traffic and the workers have to endure dirt 


“This state of affairs, coupled | with the financial of the n- 
- dustrialists, is not conducive to at any owners’ and workers’ pride in their e es - 
_ tablishments or desire to improve the surroundings. Thus the small work - 
shop is destined to be a permanent mixed land use and a despised pelea 
Quite often exactly these city districts are placed under urban redevelop-_ 
= schemes. What happens then? The displaced r residents theoretically — . 


are resettled in new aaron the retail shops do or should go to shopping 


‘the is severe. of the reasons are: These manufacturers: 
tend to be in diversified trades which provide a healthy 2 and | balanced eco- 


nomic base invulnerable to business cycles. Al large number the small 


tract and hold new small factories employ a ‘much 
_ higher number of workers per unit area than : a big producer. ‘They a are less 
nuisance-producing, thus more to urban development. 


manufacturing ‘complexes— -Ford started ina a backyard garage. 
_ The solution, as found in many cities in Europe, to this problem of be-— 
leaguered or displaced small industrialists ame build premises fi for ‘rent. ys 
These are called standard factories. ee 
The term “standard factory” needs some Clarification. As understood in i 
- Europe and used in this paper, a standard factory is one or -muitiple units of 4 
enclosed space intended to be rented for manufacturing purposes. This 
space is built before the tenant is known. In American terminology “ “stand- 7 
ard factory” is sometimes used to denote a structure which is built from 
standardized structural elements (trusses, panels, etc. fundamental 
distinction is that the latter are built for a specific tenant who may make | ‘ 
‘minor a alterations to the plan and who owns the plant after its 
» The first obvious. objection to a standard factory is that the space is og 
before the process to be accommodated is analyzed or even known—the old 
practice of putting a cart before th the horse. But it is surprising how easily 
manufacturer, especially a small o one, can adjust his production layout to = 
_ good, uncluttered rectangular space. This has been proved innumerable | 
ee a hip The primary purpose of standard factories is to provide space for rent. oe 
- ‘for the indispensable small manufacturers who cannot afford to build their 


premises. Since | these factories provide various size units or 


‘units which can be combined in different size production s spaces, the manu- 
facturers can find room for expansion or otherwise adjust the plant to their 
_ requirements. . When several standard units are placed together, various 
communal services (heating, goods movement, lunch rooms, etc.) become 

: waren at considerably lower costs—the he small panini can get some of the : 
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EUROPEAN FACTORIES 


Another great advantage is that standard factories are a tool which can “y 
_ facilitate urban redevelopment by providing premises for displaced work- 

_ shops and preventing their demise with resulting loss in local employment. — 
By providing rentable ‘units, the municipality also keeps the location and ap- 
pearance of the workshops under control. 
a eaeitie all these factors, the logical conclusion would be that it is _ 

_ to the advantage, almost the duty, ofa municipality to initiate or foster the 
establishment of standard factories. They may not be immediately profitable 

_ in their rent returns in all cases, but the long range benefits are immense. 
This is not to say that the factories cannot be speculatively sound. But, as" 
peantions in Europe, to fulfill the primary objective of the standard factories 
—cheap space for small manufacturers—some governmental subsidy al 
itt should be emphasized that the units must be in lease -hold. 
_by the small industrialists is too great a financial burden for them. It also | 


_ complicates the transfer of the units from manufacturers who have a 


The planning and design principles of standard factories are not different — 
those of contemporary specialized factories (in regards to 


7 _ systems, lighting, ventilation, etc.). But there are some elements which ~ 
a The plant will be used for an unknown process and several different manu- 
-facturers may occupy the premises during the life of the structure. _There- 
- fore the floor plan must be suitable for all—the answer is a simple rectangle. 
The same considerations are valid for the provision of utilities. They must 
_ be accessible at all points in the production space—a standard grid is needed. 
construction must be the most to to assure the the lowest 
The worker dénsity in a small plant is much higher than in a big one. —. 
This must be considered in providing parking space, utilities and transporta- 
. tion. For the same reason relatively more thought must be | given to the ap- _ 
pearance of the plant —landscaping, screened outdoor storage yards, architec - a 
tural details, etc. Good appearance attracts and holds the best workers—— rs— 
_ Canteens and recreation space (lunch hour) must be | provided on a com- 
= wie basis. Only a large manufacturer can afford to build individual | ret 
_ facilities. good industrial district would have cafeterias and green spaces 
anyway (at least in Europe) or, if the standard factories are close to residen-_ 
tial or commercial districts, the facilities there may be utilized. = 
.. ‘Since the processes are generally light and the material undergoes a high Bee: 


¥) degree of improvement, the goods traffic is not too heavy. The plants would 7 


Because of the light materials’ traffic, clean processes, unpolluted atmos- 
_ phere, small amount of waste, human scale and high number of employees, —_ 
standard factories can be located in close association with the town, if not 
actually inside it. In industrial districts the plants can be built on the bound- -_ ' 
aries to serve as a transition visually and functionally between residences ~ ; 
‘The examples illustrating these design and planning principles are 
_ §tandard factories can do much to improve the appearance of an industrial © 


2 dis strict. The pee are usually grouped together by size and type. These 
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December, 1959 
factories, of course, are almost identical in appearance. This can give 
_ some unification to an industrial district. _ There is no need to fear monotony — 
-—industrial structures assume interesting shapes without even trying. More _ 
_ than enough variety is provided by the special factories. It is, therefore, a ‘_. 
welcome relief to see a group of uniform buildings. 
.. The standard factories in Europe are a all excellent in their aesthetic de-— ; 
= reasons are several: they are new (these structures are a rela- aa re ; 
tively recent invention), the plants are in most cases under the direct owner- 


“ship: of the ‘municipality is to set an example for other 


. is an accepted part of industrial development. The reason is ——e 
_ that governmental help and encouragement is available. _ Many other i 


Coutts have similar economic and legislative situations, and favorable — 


of plants. It has a point where no industrial 
Standard factories, as discussed in this are unknown ir the United 

States; they are not even theoretical considerations in urban redevelopment 
There are some isolated examples of factories for lease here. But they 
“arec custom made (as in Clearing Industrial District in Chicago) for tenants © 
who prefer for various reasons to rent space. This practice, as well as the | 

sale and rent-back arrangements, are purely financial manipulations which 

_ have little incommon with standard factories. 
ooa8 Several industrial districts or cities have erected basic shed structures | 
‘_ for rent or sale as a come-on for prospective industrial tenants. Prefabri- - 
cated structural elements for industrial buildings have a long and successful 


_ history in the United States. (One example is the precast tilt -up wall con- 
_ struction in the International Airport Industrial District in Los Angeles.) __ 
ae In larger cities w orkshops have long utilized partitioned space in multi- | 
-- loft buildings. The extensive garment district in New York City is an 
example of this. (It is also an example of the atrocious conditions created _ 


when small manufacturers ar are forced into congested unsuitable pecans. ) 


- standard factory idea are present in our industrial picture, but never all at 

EaF the same time. Nevertheless, it gives c credence to the assumption that rent- 

able units are feasible under our economic and manufacturing conditions ail 


"should incorporate more features which would place them in the standard doa ; 

factory category (simple floor plan, overall distribution of utilities, uniform . 

lighting and ventilation). With constantly advancing technology and changing © i 
"processes, many efficient plants become soon obsolete, or they outgrow the 

ie premises long before the building’s life is up. It is then often cheaper for ‘“ 

‘manufacturers to scrap the factory and start anew. Obviously, if the struc- — 


AP) 


é ture could be sold to a new producer, the write- ~olt would be be considerably | less. 


— 
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So far standard factories have been established only in alimited number 
- lack of standard factories here and abroad is due to a large degree to un- i | 
familiarity and distrust of anew building form. 
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The | in fall into three distinguishable 

a First, one story sheds for manufacturing use erected as self-contained 
buildings or divisible with partitions in different-size units. = a. 


ig Second, small workshops near commercial centers to serve ve local resi-- 


multistory (or flatted) plants where ata 


These buildings 2 are usually ites -framed structures with a dnae- floor 
| peeieetien space and a one or two-story attached office block in front. 


etc _ fall into two distinct classes by their function and operation: = 


Structures which consist of a of adjacent or 

space which can be subdivided in smaller units, 7. 
These are called S Sectional ¢ or Nursery factories in England. They are 


= by workshops | or very small manufacturers. The units range in size 


' from about 1,000 to 6,000 sq. ft. including not more than 10% office and 
= _ lavatory area (this may be common for several units). . The manufacturer — 


on 


A, also has such a factory. 


2. 


Alterations of the structure to suit a particular | process 3 are possible but 
_ are kept to a minimum. _ The production space ranges from about 9,000 to _ 


20,000 sq. ‘ft. The manufacturers expand by moving 1 to larger units or, when 
they outgrow this, by building their own plant. 


_ These factories are found all over (the best known a are in 


Rotterdam and the Hague, 
| 


‘Team Valley 


Team Valley Trading was the of 
the Depression in the heavy industrial region of Newcastle. Starting with 
1936 factories have been b built and leased in an an effort to baa more diversi- 
woh ‘The estate has provided standard and sectional factories from the begin- 


_ ning with great success. Now a good — all the ‘structures ; are of . 
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he standard tactories are Ol two sizes. anda iv, Sq. it it15 
difficult to tell them apart since they are very much alike and both are built 4 
m s=s=s|__ by the same architect. As a matter of fact, all the factories in the estate are ~ | % a 
rather similar in their appearance because of strict requirements to that __ 
effect. The standard factories are the pacesetters with their emphasis 
unobtrusive exterior design, identical construction systems and the ubiquitous &§ 
by: yellow brick. This gives a pleasant unity to the district which is still agree- | = . 
and not outdated after more thantwenty years. = 
— 


4 


¥ 


| A 
De 


im 


aug 


Pigel A BLOCK VALLEY ESTATI ‘ESTATE. 


— 
— 
le 
— | |) a 
— 


= 
brie 


ome 


| 
All 


2 | cp2 EUROPEAN FACTORIES 
| tft = 
— 
| 
a 


The floor tor both standard factories : are with a two- 
story office b block in the front for the larger building and a single-story for | 
the smaller. _ The boiler house is let into one side; the lavatories are in the ie 
_ office block. There is a central entrance in the front for employees; and two i 
ere rinse: portals on one side (see Fig. 2). The construction is steel frame 
_ with a central clerestory running the length of the building (145 ft). The cen- aa 
; iter span is 30 or 50 feet; the side spans 20 feet. _ The building has 8 bays at 
Several of the structures are placed together the superblocks 
_ The sectional factories have a floor area of 6,000 sq. ft. and can be -— 7 
divided in four parts so that a manufacturer has a choice of 1,500, 3 ,000, * 
4,500 or 6,000 sq. ft. There is a small office in front (see Fig. 3), 
These buildings are grouped in pairs on each side of a service area a 


_ = right angles to the road (see Fig. 1). All four of the units have access to 


_ this area through individual truck doors. A gap of 25 feet for light, air and 

fire protection is in the back between adjacent buildings. There is some un- 
sightly cluttering of the service. courts which indicates the need for an en- 


The many firms that have moved to successively larger quarters and i 


and sectional factories in n Team Valley. 


- _ An extensive industrial estate is ; incorporated in the general plan to | 


2 This estate contains three groups of standard | factories of the same type. 

_ The first two sections were completed in 1951 and 1953. . Encouraged by the 
results, the third section started production in 1958. 
‘The factories of each group are arranged around a | separate access cnt 

service road which branches off the main traffic artery. "(The service rc road 
is often carried in a loop around the rear to serve the soenge yards; other 7 
"factories have only side service and storage areas. ) These clusters ar 
_ placed against the boundaries of the estate where their scale and volume do 


the nearby residences. The workers have convenient access from from their $ 


a Each individual structure contains several 5, 000 sq. ft. u units which are 


placed so that they can be rented in sizes from one half to four units. ig" 
arrangement cancels the need for separate ‘sectional and standard factories 
simplifying the planning and building of the estate. 
The basic design principles for the three groups have remained essential- 
ily the same, , only the exteriors have become progressively more colorful. 
- This 1s in harmony with the general character of the estate which is one of — 

the most exhuberant new w developments in n Europe. Uninhibited use e of 

The more recent standard factories incorporate all the proven 

tures of the older groups and avoid some minor ‘defects. Therefore the 
tailed eee can be confined to this group (see Fig. 4): a 
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The buildings are back behind a broad lawn and trees. ‘The 

: exterior design is very sensitive, especially of the main facade (see Fig. 6). ia 

_ Limited car parking is provided in in _ front with more on t the rear service _ 

_ The back storage yards are omena by a fence » which guarantees a tidy e- 

_ As in the earlier factories, reinforced concrete barrel vault a 

. 7 ona 40 by 20 foot grid has been adopted for the factory space as this has 
been found to be satisfactory and competitive in cost (see Fig. Se 
The office blocks for these factories differ from the 
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block in front; in the second—the lavatories were moved inside the oii: 
tion area. For the third group, a two-floor office block is provided (1,500 to —s_— : 
2,000 sq. ft. for each of the four units in a structure). This space can be ae “a i 
easily subdivided with partitions to suit individual requirements. 
“a The space is let ona 21 year lease at an annual rent of 4/6d ($.63) to 5/- . a 
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i 
The x ew town of Harlow | is similar to —- in its ution and planning 
i pages: It has two industrial e: estates, the largest of which provides three 
_ The appearance of these estates is much more restrained than that of __ 
Crawley. The predominant building material is tan brick. The exterior de- 
; signs are rather | severe; only in the more recent structures glass oF been 


Ss 1. The smallest Standard plants are sectional factories with units of 2,100 
sq. ft. (see Fig. 8). These units are grouped in a ‘contiguous row on both > 
_ sides of an access road. _ Each individual production space extends from this | 
_ access road to a rear service road. The front entrance is for workers only. 
The row of gable roofs forms a sawtooth facade which is enlivened by ‘ 
some planting and touches of color. The repetition of these units results in 
a simple and functional group. TI . The back yards are a little cluttered but they 
_ 2. Intermediate factories vary in size from 5,500 to 11,000 sq. a kobe 
mn _ The basic difference between this type al and the larger standard fac- - 
tories is that the intermediate factories have a one- story office block and 
not two. The planning and construction are otherwise similar. (The saw- 
tooth skylights run across the apace in the 


“cause of the orientation of the buildings. 
3. The standard factories of about 20, 000 sq. ft. and with a two story 
_ office block are the largest rentable units (see Fig. 10). All the structures | . 


are not similar although they a are grouped exterior ‘design 
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construction has remained unchanged (see Fig. 11), 
The management of the estate feels that by providing various 51ze units a 
desi rabic sibility is assured for any manufacturing need. It is difficult to 
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- ing and variations in exterior, this fact is not immediately ‘obvious. 
_ Industrialization: came rather late of this, te the 
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onl pip nis statement since the standard factories are 
pes. few large plants are custom built. Otherwise practicz rtainly popular- 
c in the ectatesc are of ctandard practically all the struc- 
i 
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tricts are well defined, designed and protected. 
Pe. The City of the Hague has several industrial districts within the built- “up 
area. _ They are located on municipal land and controlled as to type of manu-— i 
permitted and appearance of structures. _ 
_ There are several groups of standard factories ranging from rather sim- 
barrack-like sheds to elaborately designed brick buildings. 
- Figures 12, 13 and 14 show one of these clusters. It is a compact group- 
‘ing of six structures. Each building has a two-story office block in the front. 
The back part consists of two separate production units (about 6,000 sq. ft. ” 
4 
_ each) with a central service area between the two. The buildings are served 
by a loop service road which enters the superblock. — Truck doors are in the ¥ 
sides | of the buildings. . The whole group is meticulously clean and shut off 


a from the outside streets by gates, 


_ In exterior design the buildings can compete successfully with the _ oe 


specialized factories some of which have received wide architectural recog- x 
- nition (e.g. Van Heem). _ The interior is well lighted and NY a and s suit- 


_ The standard factories in the industrial district of Rotterdam (Spaanse 
z Polder) follow the same approach in planning and design as the ones in the 
° Again it is a tight grouping on several blocks. - Service yards in the center 
of the blocks are closed off by high walls. Trucks enter the yards from the ~ 
block ends. Each production space is covered witha sawtooth roof of steel 
* construction. _ A two story office block fronts on the main street. The vine 


4 structure, except for the large windows, is faced with brick. The skew — 


of the front elevations break the line 
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‘Several c cities in Great Britain have established standard factaties in old 

"buildings that have been converted for this. purpose. 

_ The City of Birmingham has taken over an old tram depot and subdivided 
s this in 10 units (ranging i in size from 2,500 to 12 ,000 : sq. ft., _ with one 36, 500 | 
a gq. ft. unit). ce Regardless of the fact that the units are of various — 

heights, floor bearing capacities and are placed atop and behind each other, 

: _ the architects ! have succeeded in making them | self- -contained with individual | 

accesses, offices, toilets and ‘separately metered utilities. s. Some colorful 


outside panels, new paint and partitions have created an attractive manu- | 


_ The units are expressively intended for firms displaced by the city © cor- a 


- poration’s redevelopment schemes. Rents ts range from 3/6d ($. -49) to to 3/-d 
a The city of Liverpool took over after the war a large munitions factory — ae. 
of about 1,000 buildings scattered over 750 acres. This factory complex be- 


came the nucleus of the large industrial estate. the the old shed 


One of the groups of factories has been « com- 
« pleted recently in a new industrial district in the City of Kopenhagen. _ They ae 
are built by cooperative society f for small industrialists (see Fig. 16). ie a. We. 
The members put up initial working capital for their space at a rate of Kr. i; 
-, 55 per m2 ($.75 per sq. ft.) in several installments for office and production — 
“4 ‘space; Kr. 20 per m2 ($.27 per sq. ft.) for basement. . Garages ci cost Kr. sa 
($80). There are liberal bank loans available to meet these payments. | Of 
course, there are also annual carrying and maintenance charges. The 
Managers society admit that these costs are hi higher than rents for 
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Oy available old premises in the city, but savings accrue from communal ser- 
a central switchboard to central heating, = 
‘The buildings are based on bays of about 18 by 35 ft. (8 b by y 10.8 8 m). 
_ structures are 2 bays wide (70 ft.); the length varies from about 115 ft. 7 
“ft. (35 m to 60 m). Full or half-story basements can be provided undera 
portion of the production space when requested. _ They are used f for storage : 
or as locker rooms. Offices and toilets can be partitioned off on the | a 
floor or they can be placed a half-story above the grade. In addition, some 7. 
of the buildings have a one story office block in the front (see Fig. a. 
_ All these arrangements result in 14 possible different units ranging in > ian 
size from 950 sq. . ft. (88m2) to 7,400 sq. ft. (690 m2). Thus the prospective io 
‘tenants have great freedom in | selecting th the size and layout of their units. | ¢ 
hx They are asked for their requirements before construction begins. ‘This 
was not the case in the standard factories discussed i previously. _ The units : 
‘SECTION AND PLAN OF STANDARD FACTORIES 
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in Kopenhagen are also not rented. Whether the these factors will omaete. wa 
transfer of space f from one manufacturer to another remains to be seen. 

a _ The buildings are at right angles to the access road and alternate >with a 
_ service areas. Entrances are from both sides. Garages are grouped in _ 

- ogee structures; bicycle sheds are also available. The back of the lot, — 
which abuts against a housing development, is heavily landscaped and accom-_ 
modates outside tables and benches for workers’ use. | 
he exterior design of the factories is extremely pleasing—the structure © 
is clearly expressed by exposed white reinforced concrete framing with red 
brick infilling. Refined details (corner treatment, door shapes, placement of 


_ windows) are in the best tradition of Danish architecture. Even the signs ee 
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manufacturers and detail shops. service industries 
and workshops serving | local residents. — They range from shoe repair to 

a The firms should preferably be located in . neighborhood commercial cen- 7 
ters where they are easily accessible to their customers. In turn, the work- 

| shape wil will benefit from the busy life of the shopping ct center. They cannot be ‘ 

_ placed among the retail stores (although | they may have counter space there), 
since their character is not compatible with that of a shopping center. The > 
solution is to build the workshops immediately adjacent to the center proper, 

as structures which are similar to a sectional factory or a garage group. 

_ Service yards, truck and pedestrian access and parking must be provided. 

This building type is found primarily in new developments, new towns 
new shopping centers. The British new towns, Vallingby near Stockholm, the 
new sections of Amsterdam and other contemporary projects in Europe pro- — 
_ vide these workshops in well designed and planned groups. __ 


Another category of similar establishments is small workshops accommo- 


dating identical trades which tend to cluster in special zones in large —_* “oo 
‘The printing, textile, jewelry, florist, fur, etc. districts of New York and — 
"London are examples. These are firms which function more efficiently as 


a small units, as proven by their long history, but benefit at the same 
close trade contacts. Quite often they are tied to a definite locality—_ 
available accessory services, labor supply or transportation. Since these 
workshops are heir to all the evils discussed at the beginning of this paper, 
they present problems of city planning | nature which sometimes become 
_ The solution for these same-trade workshops is either sectional factories > 
or multi- story factories near their present location in a separate and exclu- 
sive workshop district or, if possible, in outside industrial districts. These 
sectional or multi- ~story factories would be similar to the structures dis- 
= cussed in detail in this 3 paper 1 with the exception that all the units would be gy — 
custom tailored for a particular trade. The only city in Europe which is - 
~ seriously considering tl this problem on an adequate scale in Birmingham _— 
its | Jewellery District redevelopment schemes. 
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In the British new towns, like Harlow and Crowley. service areas are = 
aside e near each neighborhood shopping center. . They ar are built and leased ss 


under the same conditions as the adjacent ‘retail shops. 
___ One of the best of these groups is in Harlow’s Mark Hall center (The te: 


The buildings are clean one-story brick structures, ser rved by park- 


ing lots, pedestrian passages: from the retail center and wide vehicular roads a a 
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EUROPEAN FACTORIES 


A minor is that not enough thought is given to pedestrian. cus- 
‘- 4 tomers once they are in this section. The contrast between the elaborate a a = 
side of the retail district and the frugal workshop area is too great—one is 
left with the impression of having walked backstage uninvited. ~The layout of 


sidewalks also favors the car 


In the new sectors ctors of Amsterdam, west west of the ol old are 
_ built as parts of commercial centers but as separate groups in the middle - 


_ The structures are are one- 


are immediately a across the street. ‘While the architecture is 
cS enough, unfortunately there is no coherence or transition between the — 


‘ 


« The term flatted, ‘tenement or multistory factories is used in this paper to | 
denote ‘structures which contain rentable units’ not structures used bya single 
Bn ei In effect, flatted factories are sectional factories stacked one 
_ atop another. They are practical only in city centers where land is at a pre- Pe. 
_mium, and for manufacturers who are dependent upon the services and trade 
“Tnkages found there. Multistory plants are not built in industrial districts at a 
te present. (The original British garden towns of Letchworth and Welwyn ~ 

: Obviously | this building type is not suitable for industrial processes that 
_ generate much noise or vibration (the insulation required would make the __ 

— costs prohibitive), u use heavy machinery (heavy | construction) or. handle a large 
amount ¢ of heavy goods (vertical movement is expensive). — 

_ Flatted factories are not very popular even in Europe. - Most industrial ex- 
o perts | look k suspiciously at these structures because of the current overwhelm-_ 


ing predominance of the cheap one - story shed construction. Multistory | pro- 
_ duction space is certainly more expensive in any country. Initial costs and the — 
rents are critical to the e small manufacturer who will 


Flatted factories found in London, and 


2 


Birmingham 
‘ 
The Public Works Committee of has recently 
- flatted factories in the extensive redevelopment areas near the center of — 
Foe . _ These factories are intended to provide a portion of the new space r 
quired by the 1324 displaced industrial firms from the demolished areas. i es. 
_ The first plant is an 8 story reinforced concrete structure. Each floor | is 
is _ subdivided in units ranging from 1,500 to 3,800 sq. ft. (see Fig. 20). The total — ae 
rentable floor space is 117, ft. in 46 units. The bearing capacity of the 
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“December, 1 1959 
All services are “Toilets and washing facilities 


Two goods : and one passenger (this 1 may y be a little inadequate) elevators yy 


i" are provided. Transportation of materials between elevators and work- 


_ A parking lot, which will not be sufficient for future requirements, is etl: 
a "placed on the open area of the lot. A truck loading bay, witha tight oon 3 


vering ‘space, is near the g goods elevators. A possible defect is is the: lack « ofa 
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=| glass, red and yellow enameled panels and textured concrete tiles (see Fig. ake 
eo 21). The only questionable feature is wrought iron flowers in imitation _ aa 


_ The interior is designed for easy maintenance. The large windows and 
relatively narrow workspaces assure adequate natural light 
No canteens or other facilities are provided since the factory is in nthe 3 
The rent (including a service charge) ranges from 5/6d ($.77) to 6/3d RP ai 
"The second building is 7 stories high with a total area of 71,000 sq. ft. rei 
_ The unit sizes are 1,000, 2,150 and 7,550 sq. ft. (the last unit is divisible in “a 
4 two or three parts). ‘Otherwise the services and planning are similar to the 
first factory. The floor plan is not as functional. 
_ Encouraged by the prospects of the two flatted factories, the city of 
Birmingham will also go ahead with tl the e redevelopment of its famous a 2) 
_ Jewellery Quarter. - At present the numerous small workshops are located in 
converted residences which are completely unsuitable and dilapidated. The | 
ga schemes prepared for this project all call for specialized Prelimic 
units for rent exclusively for the jewelry trade. Prelimi- 


= 1940 the Rotterdam was out completely. Top. provide 


space for the firms who had not enough capital to build new factories, apri- — 
. vate corporation was set up with the aim of meeting a part of the demand fo: for 

factory space by building rentable units. 

- The building was designed to be erected in five independent iain 


vertical sections, each with an individual staircase and goods’ hoist. The 
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the building was completed in 1947 
"a _ The ground floor has a single story extension in the rear. 
front on the main street. A bicycle storage room is located in the a 
Each vertical section has two rentable e factory units on each floor. These © 
can be divided in two with a partition (separate entrances, utilities and = 
Rs a or ) or they can be joined with the units in back. Each production = 
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space is about 900 sq. ft. in area. a. The tot area of the 
attic floor accommodates a cafeteria and a wide balcony with an ex- 
a cellent view over the harbor . The floors have a bearing capacity of 154 Ibs. 
= per § sq. ft. ‘The services and the layout does not answer the needs of con- a 
“temporary practices: there are only two electric goods’ hoists, the five in- 
are wasteful, there is no off- street loading area, etc. 


rents vary f from f 1.10 ($.29) to f 1. 1.35, ($.36) per sq. 
"The exterior appearance of the structure is quite animated and interesting. — 
It has been inspired by the old Dutch warehouses—the vertical staircases and __ 
hoist units with a 
a A second flatted factory was erected in Rotterdam when the first proved © 
"practical and profitable. This building is much more ambitious and unmis-_ 
=_=* more efficiently de designed and planned. It is a six- ~story U-shaped 
structure: with a one-story shed in the middle (see Fig. . 23). An interior ser om 
vice road solves admirably the problems of unloading materials’ handling 
and street congestion (see Fig. 24). 4“ Storage and bicycle rooms are located — 
in the basement. ground floor contains shops, showrooms and an en- 
trance lobby. The next four floors have rentable units ranging from 940 to 
4,800 sq. ft. (see Fig. 25). a Combinations and partitioning of units are easily 
possible. Especially because there is an access balcony running along the 
entire length of the structure at each floor in the rear. It is interesting to 
note that the manufacturing processes become progressively lighter on higher 


floors. The total floor area is more than 193,000 sq. ft. . The i attic _ provides - 
for cafeterias, janitors’ apartments and a panoramic 


_ The architectural treatment nt of the building has annie more attention im, 
_ than would be strictly necessary for a factory. The exterior facade is very 
lively but rather pleasing. ‘Because of similar volume, s scale and outside a op- i 


pearance, the flatted factory blends into the office and 


shed 
space- 
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. The top with its est overhangs an and the communal 
facilities exhibits some intelligent and sensitive handling of the exposed rein- 

1.75 ($.46) per sq. ne 
~ Kopenhagen has several flatted factories which generally follow the pre- 
‘viously discussed principles. One is located in the harbor area; another was 
_ built as part of a slum clearance scheme in the central city. _ The architec-_ 4 
ture is rather uninspired, but the buildings seem to function well. The plants — 


have an interior loading yard with loading docks. % Cafeterias are placed 
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Division during 1968. 


STB), 1868(PP1), 1869(PP1), 1870(PP1), 1871(PP1), 1872(PP1), 1873(WWS), 1874(WW5), 1875(WW5), 1876 
(WW5), 1877(CP2), 1878(ST3), 1879(ST8), 1880(HY7)°, 1881(SM5}°, 1882(ST8)°, 


1089(ATD), 1894(EM1), 1895(EM1), 1896(EM1), 1898(EM1), 
1900(HW1), 1901(HY1), 1902(HY1), 1903(HY1), 1904(HY1), 1905(PL1), 1906(PLi), 1907(PL1), 1908(PL1 
1909(ST1), 1910(ST1), 1911(8T1), 1912(ST1), 1914(8T1), 19156T1), 1916(AT1)°, 1917(EM1 
1919(HY1)°, 1920(PL1)°, 1921(8A1)°, 1922(8T1)°, 1923(EM1), , 1924(HW1), 1926 
1927(HW), 1928(HW1), 1929(SA1), 1930(SA1), 1931(SA1), 1932(SA1). 


FEBRUARY: 1933(HY2), 1934(HY2), , 1935(H¥2), 1936(8M1), 1937(SMi), 1938(ST2), 1939(ST2), 1940(ST2), 
1960(HY¥2)¢, 1951(SM1)°, 1952(ST2), 1953(PO1)¢, 1954(CO1), 1955(CO1),1956(CO1),1957(CO1), 


MARCH: 1960(HY3), 1961(BY3), 1962(HY3), 1963(IR1), 1964(IR1), 1965(1R1), 1966(IR1), 1967(SA2), 1968(SA2), 
1969(ST3), 1970(ST3), 1971(ST3), 1972(ST3), 1973(ST3), 1974(ST3), 1975(ST3), 1976(WW1), 1977(WW1), 
1978(WW1), 1979(WW1), 1980(WW1), 1961(WW1), 1982(WW1), 1983(WW1), 1984(SA2), 1985(8A2)°, 1986 
APRIL: 1990(EM2), 1991(EMz2), 1992(EM2), 1993(HW2), 1994(HY4), 1995(HY4), 1997(HY4), 1998 
(SM2), 1999(SM2), 2000(SM2), 2001(SM2), 2002(ST4), 2003(ST4), 2004(ST4), 2005 


MAY: 2014(AT2), 2015(AT2), 2016(A72), 2017085), 2018(H¥5), 2019(HY5), 2020(HYS), 2021(HY5), 2022(HY5), 
2023(PL2), 2024(PL2), 2025(PL2), 2026(PP1), 2027(PP1), 2028(PP1), 2029(PP1), 2030(SA3), 2031(SA3), 
2033(SA3), 2034(STS), 2035(STS), 2036(STS), 2037(STS), 2038(PL2), 2039(PL2), 2040(AT2)° 


JUNE: 2048(CP1), 2040(CP1) 2050(CP1), 2051(CP1), 1), 2052(CP1), 2083(CP1), 2054(CP1), 2088(CPI), 20 
6), 2058(HY6), 2059(IR2), 2060(IR2), 2061(PO3), 2062(SM3), 2063 (SM3), 2064 
(ST6), 2067(WW2), 2068(WW2), 2070(WW2), 2071(WW2), 2072(CP1)°, 2073 (iR2) 
2075(ST6)°, 2076(EY6)°, 2077(SM3)°, 2078(Ww2)°, 


(SA4), 2088(SA4), 2089(SA4), 2090(SA4), 2091(EM3), 2092(EM3), 2093(EM3), 2094(EM3), 2095(EM3),2096 
(EM3), 2097(HY7)°, 2098(8A4)°, 2099(EM3)°, 2100(AT3), 2101(AT3), 2102(AT3), 2103(AT3),2104(AT3), 
2105(AT3), 2106(ATS), 2107(AT3), 2108(ATS), 2109(AT3), 2110(AT3), 2111(AT3), 2112(AT3),2113(AT3), 

 2114(AT3), 2115(ATS3), 2116{ATS), 2117(ATS), 2118(ATS), 2120{AT3), 2121(AT3),2122(AT3) 

2124(AT3), 2125(AT3). 


AUGUST: 2126(HY8), 2127(HY8), 2126(HY8), 2129(H¥8), 2190000), 2131(809), 2132(PO4), 
(sM4), 4), 2195(8MA), 21 2136(5M4), 2197(5M4), 2139(PO4)° 


TEMBER: 2141(C02), 2), 2142(C02), 2143(CoR), 2144(HW3), 2145(HW3), 2146(HW3), 2147(HY9), 
2150(HY9), 2151(IR3), 2152(ST7)°, 2153(IRS), 2154(IR3), 2155(IR3S), 2156(IR3), 2157(IR3), 2158 
(IRS), 2159(IR3), 2160(IR3), 2161(SA5), 2162(SA5), 2163(STY), 2164(ST7), 2165(SU1), 2166(SU1), 2167(WW3), 
2160(WW3), 2170(WW3), 2171(WW3), 2172(WWS3), 2173(WW3), 2174(WW3), 2175(WW3), 2176 
2178(CO%), 2179(IR3)°, 2180(HW3)°, 2 2181(SA5)°, 2182(HY9)°, 21 
2185(PP2)°, 2186(ST7)°, 2187(PP2), 2186(PP2). 


“OCTOBER: 2180(AT4), 2190(AT4), 2191(AT4), 2192(AT4), 2193(AT4), 2194(EM4), 2195(EM4), 2196(EMA), 

-:2197(EM4), 2198(EM4), 2199(EM4), 2200(HY10), 2201(HY10), 2202(HY10), 2203(PL3), 2204(PL3), 2205 

(PLS), 2206(P05), 2207(P95), 2208( POS), 2209(POS), 2210(SM5), 2211(SMS5), 2212(SMS5), 2213(SM5), 2214 
(SMS5), 2215(SM5), 2216(SM5), 2217(SMS5), 2218(ST8), 2219(ST8), 2220(EM4), 2221(ST8), 2222(ST8), 2223 
(STS), 2224(HY10), 2225(HY¥10), 2226( POS), 2227( POS), 2228(PO5), 2220(ST8), 2230(EM4), 2231(EM4), 

232(AT4)°, 2233(PL3)°, 2234(EMA4)°, 2235(HY10)°, 2236(SM5)°, 2237(ST8)°, 2238(POS)<, 2230(STB), 2240 

2241(HY11), 2242(HY11), 2243(HY11), 2244(HY11), 2245(HY11), 2246(SA6), 2247(SA8), : 2248 

 (8A6), 224°(SA6), 2250(SA6), 2251(SA6), 2252(SA6), 2253(SA6), 2254(SA6), 2255(SA6), 2256(ST9), 2257{ST9), 

-2258(ST9), 2259(ST9), 2260(HY11), 2261(ST9)¢, 2262(ST®), 264(ST9), 2265(HY11), 
226%(SA6), 2268(SA6), 22708T). 
DECEMBER: 2271(HY12)°, 2272(CP2), 2273(HW4), 2274(HW4), 2275(HW4), 2276(HW4), 2277(HW4), 2278 

2280(HW4), 2281(IR4), 2282(IR4), 2283(IR4), 2284(IR4), 2285(PO6), 2286(PO6), 2287 

(P06), 2288(PO6), 2289(PO6), 2290(PO8), 2291 (P08), 2292(SM6), 2292(SM6), 2294(SM6), 2295(SM6), 2296 
(SM6), 2297(WW4), 2298(WW4), 2299(WW4), 2300(WW4), 2301(WW4), 2302(WW4), 2303(WWw4), 2304(HW4), 
_2305(ST10), 2306{CP2), 2307(CP2), 2308(ST10), 2300(CP2), 2310(HY12), 2311(HY12), 2312(PO8), 2313(P06), 
2314(ST10), 2315(HY12), 2316(HY12), 2317(HY12), 2318(ww4), 2320(SM6), 2322 
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